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BOECK’S SARCOID AND SYSTEMIC SARCOIDOSIS? 


(Besnier-Boeck-Schaumann Disease) 
A Study of Thirty-five Cases 


DAVID REISNER 


Part I 


Clinical Observations 
(Section I) 


INTRODUCTION 


The concept of Boeck’s sarcoid has undergone a remarkable change in the 
course of years since its original description as an affection of the skin. Although 
Boeck (4) in one of his early publications had already expressed the belief that 
the cutaneous lesions represent but a part of a more wide-spread systemic process, 
for a long, time the disease attracted little attention outside the dermatological 
field. In subsequent years there appeared only sporadic reports of cases pre- 
senting association of skin lesions with involvement of other organs or structures. 
Jiingling’s (18, 19) description of characteristic bone changes and his emphasis 
on their frequent occurrence in combination with cutaneous sarcoid or related 
skin lesions added to the appreciation of the disseminated character of the disease. 
Schaumann (38, 39, 40), who made the first real attempt to correlate the clinical 
and pathological findings occurring in various organs, has consistently stressed 
the fact that sarcoidosis is essentially a generalized disease and thought that it 
had a particular predilection for the lymphatic and haematopoietic systems. 

In addition to those observations, during the past two or three decades a num- 
ber of other, seemingly unrelated, conditions have been described by various 
authors. Because the cases differed widely in their apparent manifestations and 
perhaps also because they happened to be noted by observers of diverse interests, 
these conditions have for a long time been looked upon as separate disease en- 
tities or clinical syndromes. Ophthalmologists have been familiar with Heer- 
fordt’s disease or uveoparotid fever (16) for a number of years. Roentgen- 
ologists reported cases of atypical chronic forms of “‘miliary tuberculosis” in the 
lungs, often associated with mediastinal and hilar lymph node enlargement 
(Hantschmann (13) and Held (17) ). Pathologists described occasional in- 


1From the Bureau of Tuberculosis, New York City Department of Health; Sea View 
Hospital, Staten Island, New York and Metropolitan Hospital, New York, New York. 

? A preliminary report on this material was presented at the annual meeting of the Na- 
tional Tuberculosis Association in Boston, June, 1939. An abstract of the report appears 
in the Transactions, 1939, page 107. 

* The present paper deals with the clinical aspects of the disease. A report on the patho- 
logical findings, including biopsy and autopsy material, together with a discussion of the 
pathogenesis, will appear in a subsequent issue of the Review. 
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stances of atypical tuberculous splenomegaly (Askanazy (1), Leidel (23), Geb- 
sattel (9) ). 

Observations and critical analyses of recent years, however, brought about)the 
realization that all of the above mentioned conditions represent in all probability 
merely variants of an essentially identical morbid process which is inherently 
of a generalized character. It also became more and more evident that while 
characteristic cutaneous and osseous changes are frequently present in sarcoid- 
osis, they are by no means an essential part of the general clinical picture. In 
fact, experience would indicate that in the majority of the cases the involvement 
appears to be limited to the visceral organs. It is therefore understandable that 
the disease has of late aroused the interest and appreciation of the internists. 
Of the more recent contributions, those of Kissmeyer (20), Pautrier (31), Long- 
cope and Pierson (25), Snapper and Pompen (42) and Harrell (14) deserve partic- 
ular mention. Pinner (32) contributed a thorough critical analysis of the 
literature‘ and, in coliaboration with Horton and Lincoln, added some observa- 
tions of his own (17a). 

Because so many diverse sources have in the course of years furnished observa- 
tions from which the composite picture of sarcoidosis eventually resulted, its 
nomenclature has become extremely unwieldy. In addition to those already 
mentioned, a number of other terms or names have at one time or another been 
used in connection with this disease or some of its clinical manifestations, 
among which the following are frequently encountered: multiple benign sarcoid 
or benign miliary lupoid (Boeck), lupus pernio (Besnier), benign lymphogranulo- 
matosis (Schaumann), noncaseating tuberculosis (Pinner), Besnier-Boeck’s dis- 
ease, Schaumann’s disease or Besnier-Boeck-Schaumann’s disease, and others. 

During the past seven years a representative group of cases of sarcoidosis has 
been observed in the Chest Clinics of the Bureau of Tuberculosis of the New York 
City Department of Health and on the Tuberculosis Services of Sea View and 
Metropolitan Hospitals. The experiences gained from a study of these cases 
form the basis of the present report. This material afforded an opportunity to 
follow the evolution of the disease through its various phases over a period of 
years. In view of the fact that the disease is characterized by an eminently 
chronic duration and by a great variability of its clinical manifestations, pro- 
longed observation is essential for the evaluation of its course and eventual 
outcome. 

In the following paragraphs a detailed analysis is presented of a group of 35 
cases in which the clinical diagnosis could be substantiated by histological exam- 
ination of one or more biopsy specimens. Seven of the patients died in the course 
of observation and 4 of these came to autopsy. In addition to the 35 patients 
of this series a considerable number of other cases observed during the same per- 
iod presented clinical and roentgen findings very suggestive of sarcoidosis. How- 
ever, since biopsy for histological verification of the diagnosis could not be ob- 
tained in these cases they have not been included in the present report. 


‘ For more complete bibliography the reader is referred to this source. 


SARCOIDOSIS 


DESCRIPTION OF MATERIAL 


It is not possible to estimate the frequency of sarcoidosis on the basis of the 
available information. There is no doubt that increasing knowledge and aware- 
ness of the disease could explain the apparent increase in its frequency as indi- 
cated by the rapidly multiplying reports. Whether or not there is an actual 
increase is obviously impossible to determine. At any rate, the comparatively 
large number of cases observed by the writer might serve as an indication that 
the disease is by no means a rare occurrence. 

Of 35 patients, 11 were males and 24 were females. It is questionable whether 
the larger proportion of the female sex found in this group is significant. Ap- 
parently no such discrepancy between the two sexes has been noted by other 
observers. 

There were 30 Negroes and only 5 white persons in the group. This pre- 
ponderance of the Negro race seems to be more than coincidental, since it is 
entirely out of proportion with the racial composition of the total population 
of the institutions from which this material has been drawn. It is interesting 
to note that among the larger series of cases observed in the United States, as 
reported by Longcope (26), Harrell (14) and Thomas (46), the majority were 
Negroes. It should be pointed out, however, that the disease has been observed 
for many years among the white population of European countries, particularly 
in France, in Germany and in Scandinavia. Whether or not some significance 
can be attached to the apparent racial disproportion observed in this country 
isnot certain. Future observations may reveal further information on this point. 

The age distribution at onset of illness was as follows: one patient was eight 
and one, nine years old; three were between fourteen and sixteen; 21 between 
twenty-and twenty-nine; 7 between thirty and thirty-nine and 2 were over forty 
years of age. It is thus apparent that the disease occurs chiefly in persons of 
young adult age. This is in agreement with the experience of other observers. 
It must be remembered, however, that the age of actual onset of the disease is 
often difficult to ascertain, especially in the absence of any conspicuous mani- 
festations to attract the patient’s attention. In many cases pronounced changes 
in various organs may be present for a long time without causing subjective 
symptoms, either general or local. Therefore, any statement regarding the age 
at onset of illness must of necessity be to a certain extent arbitrary. 

The period of observation varied between a minimum of six months and a 
maximum of fifteen years. Seven cases were observed less than one year, 6 
between one and two years, 10 between two and four years, 8 between five and 
ten years, 3 between eleven and twelve years and one for fifteen years. The 
average period of observation for the entire group was 4.3 years. 

In view of the general nature of the disease with its extremely chronic course 
and frequently changing clinical picture, it is not possible to determine the total 
duration of illness for most patients, especially for those who either are still 
being followed or who have been lost from observation. However, in 7 patients 
of this series the course of the disease could be followed to the eventual fatal 
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termination. In these cases the total duration of illness was as follows: one 
patient died within two years, 2 within four years, 2 within eight, one within 
sixteen, and one within twenty-two years after the onset of their initial symptoms, 


CLINICAL FORMS 


Although the available evidence indicates that sarcoidosis is essentially a wide- 
spread disseminated disease, the systemic character is not always manifest clini- 
cally. While in a considerable proportion of the cases the clinical picture is that 
of a truly generalized process, there are many others in which the disseminated 
nature of the disease is not quite evident. In fact, experience would indicate 
that the fully developed “classical” picture of sarcoidosis, including character- 
istic cutaneous and osseous lesions, in association with involvement of visceral 
organs, is present only in a minority of the cases. More frequently the manifest 
changes appear to be limited to the visceral organs, usually in association with 
more or less extensive involvement of the lymph nodes. The most common 
cases are apparently those in which pulmonary involvement in combination with 
systemic lymphadenopathy represents the most conspicuous clinical finding. 
Others may present such involvement in association with lesions in various other 
organs, such as in the eyes, the lachrymal gland, the parotid glands, mucous 
membranes, spleen, liver and others. 

These various combinations of the clinical manifestations have given rise to 
the establishment of a variety of clinical types and syndromes referred to before, 
such as uveoparotitis, Mikulicz’s syndrome, atypical tuberculous splenomegaly 
and others. In view of the great variability of the clinical picture it is not pos- 
sible to speak of clearly defined fixed types and in reality one finds an almost 
endless variety of clinical forms with many transitions from one into another. 
The clinical picture varies not only from case to case, but quite frequently in the 
same patient during the course of observation. Thus the condition found at a 
given period often portrays merely one particular phase in the evolution of the 
disease and is not necessarily representative of the process as a whole. 

The factors responsible for the marked variations in the clinical manifestations 
of sarcoidosis are its exceedingly chronic protracted course, its pronounced tend- 
ency to spontaneous regression, as well as the occurrence of new phases appar- 
ently due to involvement of various organs at successive intervals. For these 
reasons a Classification into strictly defined clinical forms would only be artificial 
and in a large measure arbitrary. However, for practical purposes it may be 
useful to summarize briefly the cases included in this study according to their 
principal clinical characteristics. 

Among the 35 cases there were 17 in which lymphadenopathy in combination 
with pulmonary involvement represented either the only demonstrable findings 
or the most conspicuous features in the clinical picture. In the remaining 18 
cases there was evidence of more or less wide-spread systemic manifestations, 
usually in association with lymphatic and pulmonary involvement. Of these, 
8 patients showed the “classical” picture of sarcoidosis including characteristic 
cutaneous and osseous changes and 6 cases showed skin lesions without manifest 
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bone involvement. Combinations with either the uveoparotid or Mikulicz’s 
syndrome were observed in 3 cases and in one patient marked splenomegaly was 
the most prominent clinical feature. 

Table 1 shows the distribution of the lesions in the various organs and the 
frequency of their involvement. 

Since the material of this study originated largely from ambulatory chest 
clinics and tuberculosis hospitals, its composition differs in some respects from 
cases of sarcoidosis observed in other types of services, such as in skin or eye 
clinics. The most frequent reason which prompted the patients to seek medical 
attention was the presence of some respiratory symptoms which were generally 
of a rather mild character. In a few other cases tuberculosis was suspected 
because of certain constitutional symptoms, such as fatigue, loss of weight or 
rise in temperature. About one-fourth of the cases had no subjective symptoms 
whatever. They were discovered following routine chest roentgenograms in the 


TABLE 1 
Distribution of organ involvement in 35 cases of sarcoidosis 


Lymph nodes, peripheral 35 cases 
Lymph nodes, intrathoracic 30 cases 
33 cases 

14 cases 

9 cases 


4 cases 
Parotid gland 4 cases 
Lachrymal gland 2 cases 
Heart 2 cases 
Nervous system 2 cases 
Serous membranes 


course of mass surveys and, among these, 2 were Army selectees. Only a minor- 
ity of the group first came under observation either because of cutaneous lesions, 
eye symptoms, conspicuous lymph node enlargement or parotid involvement. 


ORGAN INVOLVEMENT 


A. Lymph nodes: One of the most prominent and constant clinical features 
of sarcoidosis is involvement of the lymph nodes in various parts of the body. 
This was found to be present to a greater or lesser degree in all cases of this 
series. While there appears to be some predilection for certain particular loca- 
tions, the indications are that the lymph node enlargement is essentially of a 
systemic character. In the majority of the cases the extent and location of the 
adenopathy was found to be entirely independent of the presence of other organ 
involvement, such as the lungs, skin, bones, eyes, etc. This would indicate that 
the participation of the lymph nodes is not of a regional character but rather an 
essential part of the systemic disease. 
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Of the peripheral lymph nodes those in the cervical, axillary and inguinal 
regions were most commonly involved. Other groups, in the order of frequency 
of their involvement, were the epitrochlear, auricular, submaxillary, femoral and 
submental nodes (table 2). 

The palpable lymph nodes are easily movable, discrete and nontender. In 
the majority of cases they are of small to moderate size, only rarely assuming 
larger proportions, such as more than -walnut-size. It must be emphasized, how- 
ever, that the extent and size of the lymphadenopathy observed at a given 
period are not necessarily a true index of the degree of involvement during the 
total course of the disease. In a number of patients who had come under ob- 
servation when the disease appeared to be in its early stage, generalized enlarge- 
ment of the lymph nodes was quite evident. This was often followed by marked 
regression, not infrequently even to the point of complete disappearance. In 
view of this tendency to spontaneous regression there is reason to believe that the 
rather unimpressive lymphatic involvement often found in the course of the 
disease probably represents but a residue of a preceding more extensive process. 


TABLE 2 


Involvement of peripheral lymph nodes in 35 cases of sarcoidosis 


LOCATION FREQUENCY OF INVOLVEMENT 


Axillary 25 times 
Epitrochlear 19 times 
Submaxillary 8 times 
Femoral 4 times 


In many cases a careful search is necessary in order to detect some palpable 
nodes which, incidentally, are of particular value for the purpose of biopsy exam- 
ination. 

Involvement of the intrathoracic lymph nodes is a most conspicuous and 
striking finding in sarcoidosis and usually exceeds in degree the enlargement of 
the peripheral nodes. Involvement of the deep lymph nodes is apparently not 
limited to the intrathoracic chain, but is also found in other parts of the body, as 
indicated by postmortem observations. However, because of the intrathoracic 
location the enlargement of this group of nodes is more apt to be recognized, 
as such changes are readily demonstrable on the roentgenogram. 

In 30 cases of this series there was definite roentgenographic evidence of en- 
larged mediastinal and tracheobronchial lymph nodes of varying degree. In 
the remaining 5 cases the findings were either equivocal or within normal limits. 
It should be pointed out, however, that even an entirely normal roentgenological 
appearance of the mediastinal and hilar shadows does not necessarily exclude the 
presence of a moderate degree of adenopathy, since it is well known that an 
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appreciable enlargement of the lymph nodes is required before they can be 
demonstrated as abnormal densities. 

In the majority of the cases both the mediastinal and tracheobronchial nodes 
were found to be enlarged giving rise to a characteristic roentgenological appear- 
ance of a widened superior mediastinal shadow and prominence of the root areas. 
The involvement is usually bilateral, often symmetrical, ranging in extent from 
a moderately prominent mediastinal or hilar shadow to massive densities pro- 
jecting for a considerable distance into the pulmonic fields. In such instances 
there is often a striking similarity with the type of mediastinal and hilar involve- 
ment observed in Hodgkin’s disease. In fact, on the basis of the roentgenological 
findings alone it is not possible to make a distinction between lymph node en- 
largement due to sarcoidosis and mediastinal adenopathy caused by diseases of 
the lymphoblastomatous group (figures 2, 3 and 5). 

In general, involvement of the intrathoracic lymph nodes causes no subjective 
local symptoms or abnormal physical signs. In some instances dyspnoea of 
varying severity and, on occasion, wheezing may be present. However, since 
in the majority of cases the lymphadenopathy is associated with more or less 
extensive involvement of the lungs, it is difficult to determine whether such 
symptoms are caused by the pulmonary or the lymphatic changes. 

As indicated before, lymph node involvement in sarcoidosis is characterized 
by a remarkable tendency to spontaneous regression which is particularly strik- 
ing in cases showing mediastinal and hilar adenopathy. About one-half of the 
cases with demonstrable enlargement of the intrathoracic lymph nodes showed 


definite regression ; in one-third the changes were stationary and in the remaining 
few cases the follow-up period was insufficient to determine the subsequent course. 
Practically complete disappearance of the abnormal densities on the roentgeno- 
gram was noted in 6 instances. The process of involution is usually a slow one 
and may extend over a period of several months to years. 


B. Lungs: Of the 35 cases of this series all but 2 presented roentgenographic 
findings indicative of pulmonary involvement during the course of observation, 
the majority of them showing lesions of appreciable extent. A striking finding 
is the frequent contrast between the mild or even completely absent subjective 
symptoms and the extent of the pulmonary involvement observed on roentgeno- 
logical examination. In a large proportion of the cases the pulmonary changes 
were discovered on routine chest roentgenograms, either in patients presenting 
other manifestations suggestive of sarcoidosis, or in the course of mass surveys 
of apparently healthy persons. 

Among the 33 patients with pulmonary involvement, clinical symptoms refer- 
able to the respiratory tract were entirely absent in 12, mild symptoms were 
present in 11 and in 10 cases the complaints were fairly pronounced. There was, 
however, no definite correlation between the extent of lung involvement and the 
severity of subjective symptoms, since even among the patients with marked 
pulmonary lesions not infrequently symptoms were either absent or of a mild 
degree and quite out of proportion with what one would expect on the basis of 
the roentgenological findings. 
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The most common symptom was cough, usually of a mild character and non- 
productive, occasionally associated with scant expectoration. Dyspnoea of vary- 
ing degree was present in about one-half of the cases with demonstrable pul- 
monary lesions, usually in those showing well marked changes. It should be 
noted, however, that, while in a number of patients the severity of the dyspnoea 
appeared to be proportionate to the extent of lung involvement, there were 
others who, despite the presence of marked pulmonary changes, were astonish- 
ingly free of any apparent limitation of their respiratory capacity. Severe and 
progressive dyspnoea was observed either in cases with definitely progressive 
pulmonary lesions or in patients presenting evidence of cardiac insufficiency. 

Physical examination of the chest is, as a rule, quite disappointing in com- 
parison with the findings disclosed on the roentgenogram. In more than one- 
half of the cases of this group no abnormal physical findings were obtained. In 
the others, some of the following signs were elicited: dulness, either diminished 
breath sounds or bronchovesicular breathing, sparse and inconstant rales, either 
crepitant or moist, occasionally rhonchi. In cases developing frank pulmonary 
tuberculosis of a progressive and destructive character, both physical signs and 
subjective symptoms naturally become much more pronounced. 

The roentgenological findings in the lungs are extremely variable, both as to 
the extent, distribution and character of the lesion. Such variations depend in 
a large measure on the particular phase in the evolution of the disease observed 
ata given time. Thus, the findings noted in the early stage may be quite differ- 
ent from those observed during the subsequent phases of regression or progres- 
sion. In many cases it is merely a matter of chance at which stage of its develop- 
ment the lesion is first discovered. In studying a representative group of cases 
one would therefore expect to find a variety of types of pulmonary involvement 
which would seem to bear little resemblance to each other. However, extended 
observation provides an opportunity to follow the sequence of events through 
successive stages of development. Prolonged follow-up frequently enables one 
to identify apparently diverse forms of pulmonary changes as expressions of 
different chronological stages in the evolution of this exceedingly chronic disease. 
In discussing the individual features of the pulmonary involvement it is, there- 
fore, essential to take into consideration the course as a whole and the changes 
occurring during the various developmental phases. 

The pulmonary changes show a distinct tendency to bilateral involvement with 

‘a diffuse, wide-spread distribution. This was found to be the case in the majority 
of instances in this group. However, during certain phases of the disease 
the lesion may be more localized, either unilateral or bilateral. Localized 
involvement of a transient character was observed in a few cases, either preceding 
the stage of diffuse dissemination or as an intermediary stage in the course of 
regression. In some patients with apparently stabilized lesions of old standing 
the lesion may also be of limited extent. In cases with localized involvement 
there is a predilection for the parahilar regions or mid-zones of the lung, occasion- 
ally the changes may be limited to the basal portions. 

In describing the morphological features of the pulmonary changes as por- 
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trayed on the roentgenogram, it must be pointed out that there is no one single 
type which could be considered as pathognomonic. However, the following 
forms may be regarded as the principal representatives of the types of lesions 
associated with sarcoidosis: 

(1) Diffusely disseminated changes consisting of discrete small nodular foci, 
which in appearance and distribition may be identical with the findings observed 
either in acute miliary or in chronic forms of haematogenous tuberculosis. In 
some cases the individual foci consist of larger coarse nodules, probably the re- 
sult of coalescent smaller foci. The changes may be evenly and uniformly dis- 
tributed throughout the lung fields from apex to base or they may be more pro- 
nounced in the mid-portions than in the upper third or basal areas. About 
one-third of the cases in which pulmonary manifestations were present showed 
lesions of the diffusely disseminated nodular type (figures 1 and 2). 

(2) Either diffuse or localized changes of a linear or strand-like character, 
apparently following the distribution of the bronchovascular ramifications, and 
giving rise to the roentgenological appearance of prominent root trunks and 
peripheral markings. Some cases may present a combination of the disseminated 
nodular form and the linear ‘“‘peribronchial-perivascular” type of distribution 
with various gradations between diffuse and localized involvement. About one- 
third of the cases showed pulmonary changes belonging in this category (figures 
3 and 4). Lesions of this type may show certain roentgenological similarities 
with pulmonary changes observed in silicosis, in vascular congestion or in lymph- 
angitic carcinomatosis. 

(3) In 5 cases the pulmonary changes consisted of patchy coalescent densities 
having the appearance of conglomerate fibrotic induration, usually in combina- 
tion with wide-spread changes of a linear and discrete nodular character. Lesions 
of this type may show either diffuse distribution or the involvement may be 
particularly pronounced in the mid-zones and basal portions (figures 5 and 7). 
In some instances the radiographic findings give the impression as if the pulmo- 
nary changes were extending from the root areas into the periphery of the lung 
fields, especially when they are associated with enlargement of the mediastinal 
and hilar lymph nodes. 

In a small group of cases the roentgenological appearance of the pulmonary 
changes did not conform to any of the described types. In 3 of those cases there 
were no unusual features which would enable one to make a distinction from 
ordinary chronic tuberculosis. Both as regards location, distribution and mor- 
phological details, the changes observed were essentially identical with those 
commonly seen in chronic pulmonary tuberculosis of a predominantly productive 
and fibrotic type. 

Two other cases presented bilateral confluent and rather massive densities 
resembling pneumonic infiltrations. There were, however, no clinical findings 
indicative of an acute respiratory condition such as one would expect if those 
changes had been due to an intercurrent infection. Both of these cases, on sub- 
sequent observation, showed gradual resolution of the lesions noted on the roent- 
genogram (figure 4). No adequate explanation as to the nature of the underlying 
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morbid changes in such cases can be offered. The possibility of confluent patchy 
or lobar atelectasis resulting from bronchial obstruction by enlarged tracheo- 
bronchial lymph nodes may be considered, although radiographic findings 
characteristic of atelectasis were lacking. Lymphedema caused by extensive 
involvement of the regional lymph nodes and consecutive disturbance of the 
lymph flow might possibly account for such transient changes in the lungs, al- 
though this seems rather problematical. 

As mentioned before, the various types of pulmonary lesions observed in sar- 
coidosis cannot be regarded as separate and distinct entities, but rather as 
representing manifestations of different phases in the dynamic status of their 
evolution. Marked variations in the character and extent of involvement oc- 
curring in the course of the disease often result in transitions from one type into 
another and in combinations of the various forms referred to above. 

Because of the markedly chronic and protracted nature of the disease it is, 
of course, not always possible to follow the evolution of the pulmonary lesion 
from its inception through successive stages of regression or progression. How- 
ever, extended observation permits one to detect a certain general pattern in the 
developmental cycle. Thus, the indications are that the miliary-like dissemi- 
nated nodular forms are associated with an apparently early stage of the disease. 
Of 10 patients in whom the pulmonary changes became manifest during the 
course of observation, 8 presented lesions of the diffusely disseminated type. 
The various bizarre forms of pulmonary involvement described above, such as 
the linear interstitial fibrotic type and the conglomerate densities suggesting 
massive fibrotic induration, may be regarded as expressions of either intermediate 
or late phases. Lesions of the latter types generally constitute changes of a 
lasting irreversible character. The disseminated nodular forms, on the other 
hand, are decidedly of a reversible nature as they are characterized by a pro- 
nounced tendency to spontaneous regression. 

Of the 33 cases presenting pulmonary changes, 27 could be observed for a 
sufficiently long period to permit certain conclusions as to their subsequent be- 
havior. Of these, regression of the lesion was noted in 13 patients, in 5 the 
changes were of a stationary character and progression occurred in 9 instances. 

The type of lesion showing the most striking tendency to spontaneous re- 
gression is the disseminated nodular or miliary-like form. Of 11 cases presenting 
this type of involvement, 8 exhibited definite regressive changes and in 7 of these 
practically complete resolution took place in the course of observation. In such 
cases the eventually resulting roentgenogram may present an essentially normal 
appearance and viewed by itself may give no inkling of the preceding wide- 
spread pulmonary involvement (figures 1 and 2). In other cases the regression 
may be only partial, that is, resolution taking place in some portions of the lung 
fields while in others there remain residual areas of involvement of an apparently 
permanent character. Either partial or complete regression was also observed 
in several cases showing the linear or strand-like “peribronchial and perivascular” 
type of involvement and in the previously mentioned 2 instances showing the 
peculiar confluent infiltrations of a pneumonic type (figures 3 and 4). The tempo 
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of resolution varies greatly. In some cases complete regression was noted to 
occur within several months, while in others the changes remained stationary for 
a period of one to two years, subsequently showing slow and gradual disappear- 
ance on the roentgenogram. 

In approximately one-third of the cases in which pulmonary involvement was 
present progression of the lesion occurred in the course of observation. A dis- 
tinction must be made, however, between cases in which the pulmonary changes, 
although displaying definite progression with considerable alteration of their 
original character and extent, remain part of the systemic disease sarcoidosis, 
and those instances in which transformation into caseous and ulcerative tuber- 
culosis takes place. 

In the absence of complicating tuberculosis, progression manifests itself as 
gradual transition from the disseminated discrete nodular or linear and strand- 
like form into more or less extensive involvement of the conglomerate type, 
usually combined with widely distributed nodular and stringy fibrosis. Con- 
traction of the lung fields, bronchiectasis and areas of emphysema may be found 
as accompanying features in pulmonary lesions of this type. 

The cases in which manifest tuberculosis developed under observation showed 
patchy and confluent infiltrations of an exudative and pneumonic character with 
subsequent cavity formation, superimposed upon the preéxisting changes in the 
lungs and with tubercle bacilli in the sputum. In this series there were 3 cases 
presenting findings indicative of progressive caseous and destructive pulmonary 
tuberculosis, which eventually resulted in fatal termination. A fourth case 
showed progression of the pulmonary lesion without demonstrable cavity, but 
tubercle bacilli could be found in the sputum. In 2 other patients, who had been 
under observation for sarcoidosis over a period of years and who eventually 
died of generalized tuberculosis, there was no evidence of manifest pulmonary 
tuberculosis during life.5 

In the group of cases with a stationary behavior of the pulmonary lesions the 
period of observation ranged between two and ten years. The findings observed 
in these cases indicated changes of a predominantly fibrotic character, presenting 
either conglomerate large patchy densities, or the linear stringy form, or else a 
combination of both. Lesions of this type may be interpreted as the result 
of a late and apparently stabilized phase of the disease (figures 6 and 7). It 
should be pointed out, however, that a stationary behavior of the lesion, even 
though it may have extended for a period of years, does not necessarily permit 
conclusions as to the ultimate fate of the disease. Observations would seem to 
indicate that a decided change, particularly transformation into manifest tuber- 
culosis, may occur even after long periods of apparent stability. 

The correlation of the radiographic types of pulmonary lesions and their evolu- 
tion with the underlying pathological changes will be taken up in more detail 
in a later part of this report. The following points, which are of particular 
interest in connection with the clinical observations, may be mentioned here 


* The clinical and postmortem findings in this group of 6 cases developing tuberculosis 
will be reported in detail in the second part of this paper. 
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briefly: First, the pronounced tendency to spontaneous regression, as indicated 
by the apparent resolution of wide-spread lesions on the roentgenogram, suggests 
that during some phase of the disease the pathological changes may be of a 
reversible nature. This is all the more remarkable if one considers the fact that 
the characteristic feature of the tissue reaction in sarcoid is the classical epithe- 
lioid cell tubercle, which is generally not regarded as being capable of healing by 
absorption. Second, the variable roentgenological appearance of the pulmonary 
changes encountered in many cases during the late phases of the disease is evi- 
dently due to varying degrees of fibrotic induration of the lung. Such changes 
may be regarded as an expression of anatomical healing by organization with 
resulting permanent and irreversible tissue alteration. Finally, transformation 
into frank tuberculosis, which occurs in a certain proportion of the cases, repre- 
sents a problem of particular significance from the pathogenetic point of view. 

The following cases are presented as illustrations of the types of intrathoracic 
lesions and their behavior under observation: 


CASE REPORTS 


Case 6 and Case 8—Systemic lymphadenopathy; pulmonary involvement of the 
diffusely disseminated nodular or “miliary” form; apparently complete regression 
under observation. 


Case 6—H. D., female, Negro, aged twenty-three. Her illness began in the early part of 
1940 with chest pain, nonproductive cough, dyspnoea and slight loss of weight. In 
August, 1939 a routine chest X-ray examination in the course of a survey had shown no 


abnormal findings. On admission to the clinic on July 8, 1940 she presented enlarged 
lymph nodes in the infraduricular, supraclavicular, axillary, epitrochlear and inguinal 
regions. There were no other significant findings on physical examination. Roentgeno- 
gram of the chest revealed diffuse dissemination of discrete nodules throughout both lung 
fields; prominence of the superior mediastinal shadow to the right and increased hilar 
densities on both sides, indicative of enlargement of the tracheobronchial lymph nodes 
(figure 1A). 

She was then observed at the hospital for a period of four months. Her course was 
essentially afebrile, except for occasional rises in temperature between 100—-101°F. during 
the initial stay, and her symptoms subsided after several weeks. The roentgenological 
findings in the chest remained unchanged and no evidence of other organ involvement 
could be found. Graded intracutaneous tuberculin tests up to 10 mg. of OT gave negative 
results. The blood sedimentation rate was 56 mm. after forty-five minutes (Westergren 
method). The total white cell count was within normal limits, the lymphocytes were 
increased to 38 per cent, monocytes 7 per cent and eosinophils 8 per cent. There were no 
other significant laboratory findings. Biopsy of a supraclavicular lymph node showed 
numerous epithelioid cell tubercles with giant cells of the Langhans type without necrosis. 


Fig. 1. (Case 6) Roentgenogram of July 8, 1940 (A) shows diffuse nodular dissemination 
throughout both lung fields and moderate enlargement of the mediastinal and hilar lymph 
nodes. Roentgenogram of August 3, 1943 (B) presents an essentially normal appearance. 

Fic. 2. (Case 8) Roentgenogram of June 27, 1940 (A) demonstrates marked enlarge- 
ment of the paratracheal and hilar lymph nodes; localized infiltration is present in the mid- 
portion of the right lung. On December 3, 1940 (B) there was diffuse dissemination of dis- 
crete nodules in both pulmonic fields with some decrease in extent of the lymphadenopathy. 
On March 20, 1943 (C) there was practically complete regression of both the pulmonary 
and lymph node involvement. 
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During the subsequent follow-up period of nearly three years she remained entirely 
symptom-free. There was gradual regression of the peripheral lymphadenopathy. The 
pulmonary changes persisted for about one year, subsequently showing progressive resolu 
tion and eventually, after a period of about one and a half years, resulting in apparently 
complete regression (figure 1B). 


Case S—S. K., male, Negro, twenty-one years of age, was first seen in the clinic on June 27, 
1940, complaining of loss of weight, weakness, fever between 100—101°F. and slight nonpro- 
ductive cough of one month’s duration. There was moderate enlargement of the cervical, 
axillary, epitrechlear, inguinal and femoral lymph nodes, otherwise no abnormal physical 
findings. Roentgenogram of the chest showed marked enlargement of the paratracheal 
and hilar lymph nodes and localized mottled infiltration in the mid-zone of the right lung 
(figure 2A). 

He was observed at the hospital for a period of two months. His course was practically 
afebrile and his subjective condition improved. Intracutaneous tuberculin tests were all 
negative up to 1.0 mg. of OT. The blood sedimentation rate was increased to 36 mm. 
after forty-five minutes and the differential white blood cell count showed 13 per cent 
monocytes. All other laboratory studies failed to reveal any significant findings. Biopsy 
of an inguinal lymph node showed epithelioid cell tubercles with many giant cells of the 
Langhans type, but no caseation. The roentgenological findings in the chest were un- 
changed. Roentgenograms of the bones were normal. 

Several months after his discharge from the hospital a follow-up roentgenogram of the 
chest revealed a diffusely disseminated nodular lesion throughout both lungs (figure 2B). 
There were, however, no subjective symptoms or clinical findings to indicate any new 
development. During the entire subsequent period of observation, until April, 1943, he 
remained symptom-free and apparently in good health. There was regression of the 


peripheral lymph nodes and serial roentgenograms indicated gradual regression of the 
intrathoracic lymph nodes. The pulmonary changes persisted for about fifteen months, 


subsequently showing progressive resolution (figure 2C). 


Case 9—Wide-spread systemic involvement, including uveoparotid syndrome; 
pulmonary lesion of the predominantly linear “interstitial” type; regressive course 
with residual changes of an apparently permanent character; period of observation 
ten years. 

E. W., a white boy, eleven years of age, first came under observation in September, 1932. 
His chief symptoms were fatigue, loss of weight and dyspnoea on exertion of two years’ 
duration. Two months before admission he developed painless swelling in both parotid 


Fic. 3. (Case 9) Roentgenogram of January 3, 1935 (A) shows extensive involvement 
of the mediastinal and hilar lymph nodes as well as diffuse bilateral pulmonary changes of 
linear and nodular character. Subsequent roentgenograms of March 2, 1937 (B) and Octo- 
ber 14, 1938 (C) showed marked regression of both the lymph node and pulmonary in- 
volvement with residual stringy fibrosis of a noncharacteristic appearance in the upper 
lobes of both the right and left lung and localized bronchiectasis on the right side. 

Fic. 4. (Case 12) Roentgenogram of August 7, 1935 (A) demonstrates moderate en- 
largement of the hilar lymph nodes on the right side and pulmonary infiltration of a strand 
like character in the basal areas, more marked on the right side. On January 13, 1940 (B) 
there was extensive confluent. patchy infiltration occupying the lower halves of both the 
right and left pulmonic” fields. Subsequent roentgenogram of June 19, 1940 (C) shows 
marked regression; residual involvement of a predominantly linear distribution is present 
in the basal portions of both lung fields. 
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regions and a short time thereafter noticed impairment of vision associated with photo- 
phobia. 

Examination showed bilateral symmetrical nontender swelling of the parotid glands, 
generalized enlargement of the peripheral lymph nodes and a palpable spleen and liver. 
The ocular changes were interpreted as bilateral iridocyclitis and interstitial keratitis. 
Roentgenograms of the chest revealed marked enlargement of the mediastinal and hilar 
lymph nodes and extensive bilateral pulmonary infiltration, the character of which sug- 
gested ‘“‘a peribronchial and perivascular type of distribution.” (The initial films were 
not available for reproduction.) Intracutaneous tuberculin tests were negative up to 0.1 
mg. and weakly positive (one-plus) to 1.0 mg. of OT. There were no significant laboratory 
findings. Biopsies of an axillary lymph node and of the left parotid gland showed numer- 
ous epithelioid cell tubercles with giant cells of the Langhans type without necrosis. 
During a period of observation of three months at the hospital the patient’s course was 
afebrile and his subjective condition improved, although there was no appreciable change 
noted in the objective findings. 

Throughout the subsequent follow-up period of about ten years he remained essentially 
symptom-free. There was marked regression of the organ manifestations, though mod- 
erate enlargement of the spleen and of some of the peripheral lymph nodes persisted. The 
roentgenographic findings in the chest showed no apparent change within a period of three 
years, as compared with the findings obtained on initial examination (figure 3A). Subse- 
quent roentgenograms demonstrated considerable regression; there remained, however, 
residual changes of a stringy fibrotic character which showed a Stationary behavior for 
about four years, until June, 1942 (figures 3B and 3C). 

More recently an apparently fresh area of infiltration with questionable cavity formation 
was noted in the right upper lobe. This was accompanied by increased sensitivity to 
tuberculin. The possibility that the patient may have developed active tuberculosis is 
therefore being considered, although up to now no conclusive proof could be obtained, as 
the sputum has been persistently negative for tubercle bacilli. 


Case 12—Involvement of lymph nodes, lungs and spleen; development of pul- 
monary changes of the confluent patchy ‘“pneumonic” type with subsequent regression; 
period of observation eight years. 


E. W., female, Negro, aged thirty-three, whose illness began in the spring of 1935 with 
loss of weight, cough and slight expectoration. Roentgenogram of the chest on August 7, 
1935 showed prominence of the right hilar shadow, apparently due to enlarged lymph 
nodes, infiltration of a predominantly strand-like character in the basal portion of the 
right lung and accentuated linear markings in the lower half of the left lung field (figure 
4A). She was admitted to a tuberculosis institution and her symptoms subsided on 
routine rest treatment. The sputum and gastric washings were negative for tubercle 
bacilli. 

She then remained essentially symptom-free for about three years. In the fall of 1939 
she again complained of a persistent cough with little expectoration and was readmitted 
for institutional observation in January, 1940. Examination disclosed palpable lymph 
nodes in the cervical, supraclavicular, axillary and inguinal regions. There was enlarge- 
ment of the spleen to about two fingers below the costal margin. Except for inconstant 
rales at the bases there were no abnormal physical signs over the chest. Roentgenogram 
of the chest showed extensive confluent patchy infiltration occupying the basal portions of 
both pulmonic fields, more pronounced on the right side (figure 4B). Roentgenograms of 
the bones were normal. Graded intracutaneous tuberculin tests up to 10 mg. of OT gave 
negative results. The only noteworthy laboratory findings were an increased blood sedi- 
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mentation rate and a lymphocyte count of 40 per cent. Bronchoscopy showed no abnor- 
mal findings. Biopsy of a supraclavicular lymph node showed numerous tubercles com- 
posed of epithelioid and giant cells without caseation. The course during a period of 
observation of six months was afebrile, the subjective symptoms subsided and follow-up 
roentgenograms of the chest indicated partial regression of the pulmonary changes. 

She remained symptom-free and in apparently good health during the subsequent 
follow-up period of three years, until July, 1943. There was regression of the peripheral 
lymphadenopathy and serial roentgenograms of the chest showed progressive resolution 
of the pulmonary infiltration (figure 4C). 


Case 16—Clinical manifestations apparently limited to systemic lymphadeno- 
pathy and pulmonary involvement; both showing progression under observation. 


P. P., a female Negro, aged twenty-four, was admitted to the clinic in July, 1939, because 
a recent routine chest X-ray film taken in the course of a survey had shown some abnormal 
findings. She was entirely symptom-free and the only significant finding on physical 
examination was the presence of enlarged lymph nodes in the submaxillary and supra- 
clavicular regions. Roentgenograms of the chest disclosed marked enlargement of the 
paratracheal and hilar lymph nodes, particularly on the right side. There was also nodu- 
lar and strand-like infiltration in the lower portion of the right pulmonic field (figure 5A). 
Intracutaneous tuberculin tests gave a positive reaction to 0.1 mg. of OT. The total 
leucocyte count was within normal limits. The differential count showed 32 per cent 
polymorphonuclears, 52 per cent lymphocytes, 7 per cent monocytes, 7 per cent eosinophils 
and 2 per cent basophils. There were no other laboratory data of significance. Roent- 
genograms of the bones were normal. Biopsy of a supraclavicular lymph node showed 
characteristic epithelioid and giant cell tubercles without caseation. 

She remained under observation until April, 1941. She complained of slight cough; her 
general condition, however, appeared to be quite satisfactory. There was progressive 
involvement of the peripheral lymph nodes, including the cervical, axillary, epitrochlear 
and inguinal groups. Successive roentgenograms of the chest showed a decided progres- 
sion of the pulmonary lesion with disseminated nodular and linear infiltration through the 
left lung and the right upper pulmonic field with confluent patchy densities in the basal 
portion of the right lung, eventually resulting in a large homogeneous shadow (figure 5B). 
Sputa and gastric washings were consistently negative for tubercle bacilli. It has not 
been possible to obtain further follow-up since 1941 as the patient’s present whereabouts 
are not known. 


Case 21—Wiade-spread systemic sarcoidosis with involvement of the skin, bones, 
eyes, lymph nodes and lungs; disease of apparently long standing; ocular lesion 
resulting in blindness; pulmonary changes of a stationary character. 


E. R., a female Negro, thirty-three years of age, first came under observation in February, 
1939, following the disclosure of pulmonary changes on a routine chest roentgenogram. 
She had had “eye trouble” since the age of twenty for which iridectomy had been per- 
formed. Her blood Wassermann reaction was found to be positive and she had been 
receiving antiluetic treatment over a period of years. Her vision, however, had become 
progressively poorer and she eventually became almost totally blind. She had had no 
other subjective symptoms and her general health had been good. 

Upon admission to the clinic and during the subsequent period of observation at the 
hospital she was essentially symptom-free. Moderately enlarged lymph nodes were 
present in the cervical and axillary regions. There was a papular and discrete nodular 
eruption of the skin around the alae nasi, on the lobe of the left ear and neck. Some of the 
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PLATE III 
Fig. 5. (Case 16) Roentgenogram of September 27, 1939 (A) shows marked enlargement 
of the paratracheal and hilar lymph nodes, especially pronounced on the right side; nodular 
and strand-like infiltration is present in the lower portion of the right lung. Follow-up 
roentgenogram of December 21, 1940 (B) demonstrates marked progression of the pul- 
monary lesion with disseminated small foci throughout both lungs and a massive density in 
the right lower pulmonic field. 
Fig. 6. (Case 21) Roentgenogram showing pulmonary changes of linear and strand- 
like distribution apparently of fibrotic character; lesion of stationary type. 
Fic. 7. (Case 29) Roentgenogram demonstrating extensive bilateral pulmonary in- 


volvement consisting of conglomerate large densities as well as some disseminated discrete 


nodular foci; lesion showing stationary behavior during observation. 
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fingers of both hands showed fusiform swelling and nontender subcutaneous nodules about 
the interphalangeal joints. There were no other significant physical findings. Ophthal- 
mological examination showed bilateral phthisis bulbi with marked degeneration of the 
globes, which was interpreted as the result of severe iridocyclitis of apparently old stand- 
ing. Roentgenogram of the chest showed bilateral pulmonary changes of a predominantly 
linear and strand-like type, suggesting a fibrotic character of the lesion (figure 6). Roent- 
genograms of the hands and feet demonstrated multiple cyst-like rarefactions in the pha- 
langes of the fingers and toes. Graded intracutaneous tuberculin tests gave a weakly 
positive reaction to 0.1 mg. of OT. The blood Wassermann test was reported positive on 
one occasion, but two subsequent specimens gave negative results. The differential white 
blood cell count showed 38 per cent lymphocytes and 8 per cent monocytes, with the total 
leucocyte count within normal limits. There were no other significant laboratory find- 
ings. Biopsy of an axillary lymph node revealed numerous epithelioid and giant cell 
tubercles, some of which were in the stage of hyalinization, and rare areas of central 
necrosis. Sections of the enucleated right eye showed complete disorganization of the 
globe; old keratitis, iridocyclitis and chorioiditis; numerous epithelioid and giant cell 
tubercles with extensive hyalinization, but no necrosis. 

The patient remained symptom-free during the entire period of observation of four 
years. The clinical findings persisted without change and periodic chest roentgenograms 
indicated a stationary character of the pulmonary lesion. 


Case 29—Predominant manifestation of massive pulmonary involvement presenting 
the radiographic appearance of conglomerate fibrotic induration; clinical condition 
and pulmonary changes stationary during a follow-up period of three years. 


S. M., a white male, aged thirty, was first seen in March, 1941. He had had cough, slight 
expectoration and moderate dyspnoea on exertion for about two years. Constitutional 
symptoms, such as fever or loss of weight, were absent. There had been no improvement 
in his condition despite a period of rest treatment for about one year. Physical examina- 
tion showed dulness, somewhat distant breath sounds and occasional rhonchi over the 
upper parts of both lungs. An enlarged lymph node was felt at the angle of the right jaw, 
otherwise there were no noteworthy physical findings. Intracutaneous tuberculin tests 
up to 1.0 mg. of OT gave negative results. The sputum was consistently negative for 
tubercle bacilli on numerous examinations, including culture and animal inoculation. 
There were no other laboratory findings of significance. Roentgenogram of the chest 
showed conglomerate patchy densities throughout both lungs with interspersed more dis- 
crete nodules and irregular linear arrangement (figure 7). These findings were identical 
with those observed one year previously. Roentgenograms of the bones were normal. 
Biopsy of an infraduricular lymph node showed characteristic epithelioid cell tubercles 
with hyaline connective tissue formation but without necrosis. 

The patient has been under continuous observation until September, 1943. His sub- 
jective condition and symptoms have remained essentially unchanged, his main symptom 
being moderate dyspnoea on exertion, which is not progressive. Except for the appear- 
ance of several enlarged lymph nodes in the submental and cervical regions there has been 
no change in the clinical findings. The pulmonary lesion has been essentially stationary 
throughout the period of observation. 


(To be concluded in the next issue, May, 1944) 
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TREATMENT OF TUBERCULOSIS WITH DIASONE!:? 
CHARLES K. PETTER’ anp WERNER S. PRENZLAU* 


Continued advance in the chemotherapy of bacterial diseases stimulates more 
exhaustive investigation and points ever to wider horizons. Tuberculous dis- 
ease in man has, since time immemorial, been attacked by the greatest variety of 
compounds. Each substance or compound has had its investigator, its advocate, 
its reputed effectiveness and each has fallen short (1). In concluding a review 
of the chemotherapy of tuberculosis in 1932, Wells and Long (2, 3) stated: 


“A specific chemotherapy of Tuberculosis has not been found, and it may be long in 
coming... but it is not a closed chapter. We have some definite facts . . . some glimpses 
of light. Probably success with other bacterial infection will be needed to stimulate a new 
attack on... Tuberculosis.” 


Close on the heels of this statement came the increased interest in the sulfon- 
amides. Development of new derivatives and extensive therapeutic investiga- 
tion have continued to the present. With success in combating pneumococcic, 
streptococcic and other acute infections, it was only natural that these compounds 
should be tried in tuberculosis. They did not prove to be satisfactory for clin- 
ical application (4, 5, 6). Continued investigation into the chemotherapy of 
experimental pneumonia (7) showed that 4-4’diaminodiphenylsulfone was very 
effective but toxic to the host. As less toxic derivatives of this compound were 
prepared a few were found which were almost as effective as the parent substance 
in streptococcic and pneumococcic infections. Further study revealed the 
therapeutic effectiveness of these sulfones in experimental tuberculosis (8, 9, 10, 
11, 12, 138). 

The present report covers a clinical investigation now in progress, using the 
disodium formaldehyde sulfoxylate derivative or 4-4’diaminodiphenylsulfone. 
This compound was synthesized in 1938 by Raiziss and his associates (14, 15) 
and is now called Diasone. A similar product was simultaneously and inde- 
pendently prepared by Bauer and Rosenthal (16). 


BASIS FOR CLINICAL INVESTIGATION 


“No compound should be, used in the chemotherapy of human tuberculosis 
until its safety and relative effectiveness have been established adequately by 
results obtained from animal experimentation.” (Hinshaw e¢ al.) 

Callomon (12) obtained good effects in tuberculous guinea pigs which were 
given diasone and observed less evidence of toxicity than was manifest when other 


1 Presented at the meeting of the Mississippi Valley Trudeau Society at Chicago, Septem- 
ber 9, 1943. 

2?The ‘‘Diasone’’ used in this investigation is the disodium formaldehyde sulfoxylate 
diaminodiphenyl!sulfone supplied by Abbott Laboratories, North Chicago, Illinois. 

’Department of Medicine, Northwestern University and Lake County Tuberculosis 
Sanatorium, Waukegan, Illinois. 

*Lake County Tuberculosis Sanatorium, Waukegan, Illinois. 
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sulfones were administered. The exhaustive and meticulous animal investiga- 
tions of Feldman, Hinshaw and Moses (13) reported six months later 
corroborated the findings of Callomon. In addition, this latter report contained 
more convincing evidences of therapeutic effectiveness. 

Both acute and chronic toxicity tests conducted by Raiziss and associates 
(17) have demonstrated in experimental animals a tolerance of several times the 
quantities given therapeutically. 

Since diasone was shown to be less toxic while only slightly less effective than 
some of the other sulfones in reversing the progressive tuberculosis of guinea 
pigs, we felt that its effectiveness in tuberculous patients should be carefully 
investigated. 


CLINICAL MATERIAL 


Diasone administration to a few patients was begun in January, 1943. These 
patients, who had shown little response to bed-rest, were selected for diasone 
treatment on the basis of having infiltrative lesions, without cavitation, theo- 
retically similar to the lesions of guinea pig tuberculosis. Definite favorable 


TABLE 1 
Tuberculous patients treated with diasone 


120 days or more 

90 to 119 days 

60 to 89 days 

Local application 


TABLE 2 
Analysis of 44 patients who received diasone more than 120 days 


NEW CASES PRIOR SANATORIUM TREATMENT 


Per Per 


pl Time 


Cases 


1-d mo. av. 1.3 mo. 
1-30 mo. av. 15 mo. 
1-48 mo. av. 10 mo. 


80 per cent of total 


* Per cent of each group. 


changes in symptoms and objective findings were noted after sixty days of 
chemotherapy. Encouraged by these few observations we decided to carry the 
study further. Accordingly, on March 1, 36 patients, representing a cross section 
of our Sanatorium population, were started on diasone therapy. From time to 
time others were added to the group. The present report is definitely a prelim- 
inary one as it covers in detail only 44 of the 100 patients who have received 
the compound (table 1). 
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This group of 44 persons have received diasone for periods of one hundred 
twenty days or more, which was the test period arbitrarily set up by Hinshaw 
(18) in reporting his preliminary results with promin. 

Of this one hundred twenty-day group 11 per cent were classified as minimal 
and 34 per cent far advanced. The largest number, or 55 per cent, were mod- 
erately advanced (table 2). 


PROCEDURE AND CONTROL 


Because human tuberculosis is a disease of unpredictable nature, ‘‘control” 
in a clinical experience, such as this one, obviously cannot truly simulate the 
controls possible in animal investigation. Patients display individual differences 
of resistance to, and ability to recover from, tuberculosis. Their disease in every 
case is not caused by organisms of identical strain and virulence. Some have 
had prior treatment while others have not, and the duration of infection varies 
widely. Furthermore, man is the only animal developing classical phthisis, 
which is a pathological condition not seen in the experimental tuberculosis of 
guinea pigs. 

Our past clinical experience, with patients whose lesions and general treatment 
has been of about the same duration, serves as part of our “control.” Eighty 
per cent of the 44 patients had had usual routine sanatorium treatment prior to 
institution of diasone therapy (table 2). Their progress had not been particularly 
satisfactory, perhaps because of several factors. Some had very extensive 
disease, others had not had an adequate trial of such regimen, while others just 
did not respond. We might therefore consider this prechemotherapy period as 
another “control.” Those patients in the series whose general condition would 
permit, and whose temperatures were not above 100°F. by rectum, were not 
required to undergo strict bed-rest along with the administration of diasone, thus 
eliminating the well known effects of this agent. In fact, 18 per cent took the 
compound while entirely ambulant. We feel that this adds further “control” 
to the observations. Likewise, the withholding of collapse therapy becomes 
another “control’”’ element. 

In brief, the chemotherapeutic agent diasone was not administered in addition 
to other therapeutic agents but was given a relatively severe test, practically 
alone. 

Prior to the administration*of diasone: Each patient was carefully examined 
and a pretreatment record made of the physical findings, X-ray findings, tem- 
perature, pulse, body weight, sputum analysis and urinalysis and a haematolog- 
ical study; the latter study included: haemoglobin determination, erythrocyte 
count, total white count, differential count and determination of erythrocyte 
sedimentation rate (Westergren). 

During the administration of diasone: Daily records were made of objective 
findings and subjective symptoms. 

At weekly intervals the blood was examined to determine: haemoglobin 
content, erythrocyte count and concentration of diasone in the blood (blood 
level). These blood level determinations were made at the same hour of the day 
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each time and therefore in constant relation to the time of administration of the 
compound. 

Every four weeks, in addition to haemoglobin, erythrocyte and blood level 
determinations, total white count, differential count and sedimentation rate 
were made, the sputum was examined (concentration), a single chest film made 
and the urine studied chemically and microscopically. 

Such clinical bedside and laboratory studies proved to be of greatest value. 
As long as mildly toxic compounds are used clinically, they must be employed 
only when and where such observations are available. 

Dosage and administration of diasone: All patients to whom diasone was admin- 
istered were volunteers, since the compound had not previously been given to 
humans. 

Each patient was started on a dose of 0.33 g.5 with each meal. In this way 
1.0 g. of diascne was administered per day. This dosage was continued with 
no more than an occasional break of a day or two here and there during the 
treatment period. 

In remarkably few persons reduction of dosage was made to 0.66 g. per day. 
These smaller daily doses were given to patients in the 50 Kg. body weight 
group, because of the occurrence of various reactions which are discussed below. 
The daily dose was increased to 2.0 g. in 3 of the 44 patients. For the entire 
group and test period the average daily intake of diasone was 0.9 g. 

The administration of diasone parenterally and by local application will be 
reported in another paper. 

Diasone was given with the food for two reasons, namely, (/) that is the way 
it was administered to experimental animals and (2) there was less nausea than 
when-the capsules were given in the usual, before or after meal, routine. 


TOXIC EFFECTS (REACTIONS) 


General: Within a few hours, after institution of therapy a wide variety of 
responses were noted as described below: With continued medication these 
reactions persisted, for the most part, over a period of two to four weeks, after 
which they became either very slight or ceased. None were irreversible or un- 
bearable. Development of drug tolerance was evident in the majority of 
patients. 

Well-being: About 25 per cent of the patients expressed a feeling of increased 
well being while the remainder reported they were tired and listless (50 per cent) 
or noticed no change (25 per cent) in their general feeling. 

Skin: One patient of the 44 developed a drug dermatitis. By withholding 
the compound a few days and then building up dosage from 0.1 g. per day she was 
able eventually to take 0.66 g. daily without reaction. 

Temperature response: Those patients with fresh lesions, exudative in character, 
for the most part showed an initial temperature rise, followed by gradual reces- 
sion. Others with older lesions or new, less active lesions presented a gradual 
drop in temperature to normal. 


5Each capsule contains diasone (Abbott) 0.33 g., with 10 per cent of sodium bicarbonate. 
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Cardio-respiratory: Pulse rates all increased at first both with and without the 
temperature rise (noted above). With development of tolerance the pulse rate 
receded. Approximately 50 per cent of the group experienced a blue discolora- 
tion of face and fingertips, particularly noticeable in lips. This was not accom- 
panied by any indication of dyspnoea and cleared with drop in pulse rate in two 
to four weeks. 

Both cough and expectoration were increased initially in 30 per cent of the 
group, followed in a relatively short time by amelioration of both symptoms. 

Gastro-intestinal: Mild to severe nausea occurred in 25 per cent of persons 
receiving diasone. In no case was the nausea unbearable and in none did it fail 
to improve. Loss of appetite with concomitant slight weight loss was noted 
when nausea occurred. The other patients continued to eat as before or experi- 
enced an improvement in appetite. Seemingly those patients with the most 
acute lesions developed the most severe nausea. This same group showed the 
initial temperature rise. Vomiting was most infrequent. Fourteen per cent of 
the patients experienced a return of normal bowel function, having previously 
required laxative daily. The explanation for this is not evident at the present 
time. 

Neurological: Nervousness was complained of by about one-fourth of the group. 
Headaches occurred in half, while 12 persons experienced photophobia, 6 diplopia 
and about one-third of the group showed some slight tremor, simulating that of 
hyperthyroidism. None of these symptoms were permanent, unbearable or 
irreversible. All decreased or cleared. 

Urinary system: Evidences of altered kidney function were not encountered 
(entire series 100 persons). Routine urinalysis did not show albuminuria or 
red blood cells. Evidences of concretions, complaints of urinary frequency, 
burning or changes in urinary output were not elicited. 

Blood: All of the sulfones which have been used experimentally or clinically 
have produced a decided effect upon the components of the blood. From these 
observations in animals and clinical experience with other sulfones we anticipated 
blood changes with the intake of diasone. Careful observations have been made 
on the blood and to date no serious or uncontrollable reactions have occurred. 
Weekly determinations after institution of therapy revealed a general rather 
abrupt drop in haemoglobin content to as low as 6 g. per 100 cc. The entire 
series showed changes in haemoglobin during the treatment ranging from an 
increase to 0.5 g. to a decrease of 3.55 g., the average drop being 1.8 g. of blood. 
Changes in erythrocyte count accompanied changes in haemoglobin content 
occurring rather soon after the onset of medication. This initial drop reached 
its low in two to four weeks following institution of diasone therapy. The 
greatest drop noted in the series was from 4.3 to 2.4 million, while the average 
change was a drop of 0.9 million (range +0.1 to —1.9 million). Both the haemo- 
globin and erythrocytes recovered from the initial drop in five to seven weeks. 
While not returning to pretreatment values at once, the trend was upward with a 
gradual leveling off at satisfactory values (chart 1). Adjunct medications, such 
as liver, iron or vitamins were not given to these patients, as we wished to deter- 
mine the natural response of the haematopoietic system to the diasone. 
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We did not observe in any case a haemolytic type of anaemia nor any indication 
of serious derangement of blood forming potentialities. 

In general, the total white counts in the series showed changes ranging from a 
decrease of 2,110 to an increase of 2,320, the average change being a rise of 210 
white cells. Highest white count recorded was 16,100 and the lowest 5,300; 
average high being 10,400 and average low 7,550. At no time were there evi- 
dences of severe leukopenia or agranulocytosis (chart 2). Neutrophils averaged 
69 per cent (47 to 87), lymphocytes 23 per cent (7 to 40) and monocytes 7.2 per 
cent, (3 to 12) (chart 3). 


HEMOGLOBIN and RED COUNT 
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CuartT 1. Composite curve showing haemoglobin and red cell response to 
administration of diasone 


In 2 cases the lymphocyte-monocyte ratio was unfavorably influenced (L/M 
— (0.7); these were far advanced cases whose condition became worse. In the 
remaining 42 patients the L/M ratio ranged from 1.2 to11 (average3.7). A favor- 
able response of this cell ratio occurred in the majority of our patients who were 
classified as showing improvement during diasone therapy (chart 4). Several 
patients, particularly those with earlier infiltrative lesions, displayed an initial 
rise in the monocyte count, following the observed initial temperature rise and 
decrease of haemoglobin and erythrocytes. Since the monocytes are phagocytic 
cells, the observed initial monocyte increase has been the basis for considerable 
speculation. 

Determinations of erythrocyte sedimentation rate (Westergren method) 
were made at least once a month on all patients receiving diasone. In general, 
those patients showing other evidences of improvement had sedimentation rate 
changes commensurate with such improvement (chart 5). In the series, 8 
patients showed an increased sedimentation rate, while in 2 the rate did not 
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Cuart 2. Composite curve showing leucocyte response to administration of diasone 
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Cuart 3. Composite curve showing changes in neutrophile percentage with 
diasone therapy 
Of these 8, only 2 were classed as worse or unchanged generally. In 


change. 


the remaining 34 the sedimentation rates improved by from 2.5 to 69 mm., 


average 21 mm. per hour (table 3). 
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Cuart 4. Composite curve showing lymphocyte-monocyte and lymphocyte-monocyte 
(L/M) ratio changes with diasone therapy 
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Carr 5. Composite curve showing trend of sedimentation rate in 34 patients whose rates 
dropped with diasone therapy 


Blood level: Beginning one week following institution of therapy and con- 
tinued at regular intervals during the course of treatment, the amount of free 
diasone in the circulating blood was determined by a modification of the Marshall 
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method. We did not routinely determine the conjugated diasone as there is 
some doubt as to the therapeutic value of such conjugated compound. Raiziss 
(19), however, has shown the conjugated (acetylated) form of 4-4’diaminodiphen- 


TABLE 3 
Changes in sedimentation rates by stage of disease and therapeutic results 


THERAPEUTIC RESULTS 


Improvement 


SEDIMENTATION RATES 


No change 


Increases (1 hr.) 
2; 5; 17; 20; 26; 
28; 35; 38 mm. 


Min. 
Mod. adv. 
Far adv. 


ns | Moderate 


No change........ Far adv. 70 and 109 mm. 


Decreased Min. 100% of group 


2.5 to 69 mm.... Mod. adv. 84% of group 
Far adv. 57% of group 
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DOSAGE AND BLOOD LEVEL CURVE 
REPRESENTATIVE CASE DURING DIASONE THERAPY 


Cuart 6. Dosage and blood level curves. Representative case during diasone therapy 


ylsulfone to be therapeutically effective in experimental pneumonia of mice. 
Perhaps this point should be investigated further in tuberculosis. With a main- 
tained intake of the compound the blood concentration, in each patient, held to a 
fairly constant figure. While the total daily intake per patient averaged 0.9 g. 
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of diasone, the individual dose per Kg. of body weight varied from 16 to 
25 mg./Kg. (chart 6). When the daily intake of diasone was doubled a corre- 
sponding doubling of the blood level was not observed. In fact the observations 
were as follows: with diasone intake increased from 1 to 2 g. per day. 


Case 1, showed blood level change from 1.4 to 2.3 mg. 
Case 2, an increase from 1.2 to 1.9 mg. 
Case 3, an increase from 1.7 to 2.2 mg. 


We have not been able to demonstrate a correlation between the blood level 
and clinical progress. Diasone blood level determinations reveal an average 
variation of only 0.4 mg. in the three classifications of clinical improvement. 
Moderate improvement in the minimal, moderate and far advanced lesions had 
levels of 1.4, 1.3 and 1.5 mg., respectively; while the cases with marked improve- 
ment showed 1.2, 1.2, 1.4, 1.4; and those with slight improvement 1.3, 1.2 
and 13mg. The one case showing no change developed a blood level of only 
0.8 mg. (av.) while the 2 patients who were clinically worse averaged 1.2 mg. 

Our observations on dosage, both total and in mg./Kg. body weight, and the 
recorded blood levels indicate an individual variation in renal threshold values. 
One, therefore, cannot predict exactly what the blood levels will be when specified 
doses of diasone are administered. 


OBSERVATIONS ON THERAPY 


The therapeutic effectiveness of any compound in human tuberculosis must 
be finally evaluated on the strength or weakness of factual evidence, which has 
been collected during careful observations. In evaluating results to arrive at the 
various degrees of improvement shown in table 4, we considered only measurable 
or observed findings, namely: (1) X-ray findings, (2) sputum conversion, (3) 
sedimentation rate, (4) temperature. The amount and character of sputum and 
the general condition of the patient were likewise considered but less significantly 
than the other factors. There were no deaths in the series. 

The difficulties encountered in arriving at clinical evaluation of observed facts 
are illustrated in part, at least, by the following: 


The 2 far advanced cases recorded as worse displayed a multiplicity of variable findings. 
For instance their sputa remained positive; one showed increased cavitation but a drop 
in sedimentation rate, continued elevation of temperature, but the general condition was 
good. The other one had a normal temperature, sputum decreased in amount, sedi- 
mentation rate improved but X-ray examination revealed conglomeration of lesions in 
upper lobes and slight clearing in bases. 

One patient recorded as unchanged had no change in his high sedimentation rate, no 
change in X-ray findings, sputum remained positive, he had occasionally elevated tem- 
perature but his general condition greatly improved. 


X-ray findings: Slight to moderate resolution of infiltration occurred in 90 
per cent of all cases. This was accompanied by increased fibrosis in approxi- 
mately 30 per cent; 43 per cent of the cavities present before diasone therapy are 
no longer in evidence. Bronchogenic spread of disease did not occur (table 5). 
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One patient with suggestive beginning cavitation in an area of infiltration 
developed a thin-walled cavity in this area during the administration of diasone, 
She also experienced an increase of cough and expectoration as this process took 
place. Later these symptoms subsided and there was marked resolution of in- 
filtrate around the thin-walled cavity. 


TABLE 4 
Analysis of therapeutic results observed (44 patients treated with diasone more than 120 days) 


IMPROVEMENT 
NO 


STAGE CHANGE 


Slight 


Moderate 


Marked 


Minimal 


Moderately advanced. 


Far advanced 


0 
0 
1 


1 or 20% 
5 or 20% 
5 or 36% 


3 or 60% 
15 or 60% 
4 or 28% 


1 or 20% 
5 or 20% 
2 or 14% 


1 


11 


22 


8 


2 


5 


25 


50 


18 


TABLE 5 
Sputum conversion and cavity closure tabulated against therapeutic results 


IMPROVEMENT OBSERVED SPUTUM CONVERSION CAVITY CLOSURE 


STAGE OF DISEASE IN 


CASES TREATED Per 


cent of 
Group 


Per 
cent 


Per cent 
of Group 


Per 
cent 


Num- 
ber 


Num- 


her Number 


100 
100 
100 


Slight 
Moderate 
Marked 


Minimal 


2 of 3 
1 of 4 
3 of 3 


Moderately  ad- 


vanced 


Slight 
Moderate 
Marked 


1 of 2 
0 of 4 
2 of 2 
0 of 1 
0 of 2 27 


Slight 
Moderate 
Marked 
No change 
Worse . 29 


Far advanced 


| 43% 


9 of 21 


26 | 59% 


Sputum conversion: Within from forty-five to one hundred twenty-five days, 
59 per cent of cases treated became sputum-negative. This occurred in 100 per 
cent of minimal cases, all of whom had positive sputum before therapy and who 
now have negative gastric specimens. In the moderately advanced group, 68 
per cent of positive sputa have become negative on concentration of twenty-four 
hour specimens. Similarly, 29 per cent of the positive sputa in the far advanced 
group have become negative by this examination (table 5). 
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A single negative specimen does not constitute negative sputum. This term 
as used here means that a series of at least six consecutive twenty-four hour 
specimens have been found negative and have been followed by negative reports 
on subsequent specimens. 

Cultures and guinea pig inoculations have not been completed for the entire 
group of negative concentrates. Therefore sputum conversion has been judged 
by results of the more generally used microscopical examination of concentrated 
twenty-four hour specimens. The Ziehl-Neelsen method of staining has been 
used, and all preparations were exhaustively searched by a competent 
microscopist. 

Sedimentation rate, lymphocyte-monocyte ratio, total white count and tem- 
perature observations are summarized above. 

All factual evidence taken together leads to the following interpretations: 
improvement was marked in 18 per cent of the series, moderate in 50 per cent 
and slight in 25 per cent; 4.5 per cent were worse and 2.5 per cent showed no 
change (table 4). 

The majority of these patients received diasone five and one-half months 
(one hundred sixty-four days). 


DISCUSSION 


In the light of our present knowledge and experience the administration of 
diasone should be maintained at one gram per day for a period of at least one 
hundred twenty days before conclusions can be formulated regarding its ef- 


fectiveness. 

The observations recorded over treatment periods ranging from one hundred 
twenty-two to two hundred seventeen days (average one hundred fifty-six), 
certainly a short period for tuberculosis, show striking results in some cases. 

It is interesting to note that the greatest improvement observed occurred in 
the first sixty to ninety days of treatment. Continued slight improvement has 
been noted in some patients right up to the last observations a few days ago. 

In no instance have we had reason to regret the step taken where enforced 
bed-rest was relinquished in favor of chemotherapy. The same applies to with- 
holding various forms of collapse measures. 

There have been no instances of bronchogenic dissemination during this period 
of chemotherapy. 

From the recorded observations in this investigation we are compelled to be- 
lieve that at least 2 of the patients treated are alive to-day because of diasone, 
and 6 patients have been brought to a condition permitting thoracoplasty in the 
immediate future. 

Tuberculous lesions other than pulmonary existing in these patients responded 
very favorably during chemotherapeutic regimen. ‘Two spine lesions, 2 patients 
with concomitant severe diabetes suffered no ill effects to the diabetic control 
while taking diasone. 

Notwithstanding an attempt to set up certain control factors in this study, 
the unpredictable nature of tuberculosis compels one to temper the conclusions 
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drawn from observations at this time. We are well aware that factors, other 
than the chemotherapeutic agent, might be responsible for some of the changes 
observed. 

Diasone must be used only where and by whom its administration can be care- 
fully supervised and where adequate laboratory facilities are available. 

Follow-up observations on the present series (44 patients) with reports of 
others who received one hundred twenty or more days of treatment with diasone 
will constitute subsequent reports. 

This clinical investigation will be continued. Similar studies by other ob- 
servers are being started in order to produce a large volume of observations on 
many more patients. 

An ideal chemotherapeutic agent is one which, in a short space of time, rids 
the patient of disease-producing organisms without harm to the host. These 
requirements are not fulfilled by the compound under investigation. 

The administration of diasone in adequate doses has been accompanied by 
favorable clinical progress in the majority of patients studied by us without harm 
to the host. It, therefore, may be considered as an adjunct therapeutic agent 
and another indicator that the chapter of chemotherapy of tuberculosis, consid- 
ered by many as closed, is really open to those who will continue to inquire, 
observe and evaluate. 


SUMMARY 


Observations on the effects of diasone (disodium formaldehyde sulfoxylate 
4-4’-diaminodiphenylsulfone) in 44 patients with human tuberculosis are re- 
ported. 

The general reactions of the patients are discussed and the need for careful 
clinical and laboratory observations during administration are emphasized. 

Observations based on the evaluation of factual clinical and laboratory data 
show that patients treated with diasone experienced some degree of improvement 
in 100 per cent of minimal and moderately advanced disease and 79 per cent of 
far advanced. Sputum conversion occurred in 59 per cent of all cases, while 43 
per cent of cavities closed during treatment (table 5). 

Average dose administered was 0.9 g. per day and average length of treatment 
was one hundred fifty-six days. 

Diasone points the way to further advances in the treatment of tuberculosis 
in man. 


SUMARIO 


Preséntanse observaciones relativas a los efectos de la diasona (bisodio- 
formaldehido-sulfoxilato de 4-4’ diaminodifenilsulfona) en 44 casos de tuberculo- 
sis pulmonar. 

Disctitense las reacciones generales de los enfermos y recdlcase la necesidad 
de verificar cuidadosas observaciones clinicas y de laboratorio mientras se 
administra la droga. 

Las observaciones basadas en la justipreciacién de los datos clinicos y de 
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laboratorio revelan que los enfermos tratados con diasona manifestaron alguna 
mejoria en 100% de los casos minimos y moderadamente avanzados, y en 79% 
de los muy avanzados. En 59% de los casos se esterilizé el esputo, mientras se 
cerraron durante el tratamiento 43% de las cavernas presentes (tabla 5). 

La dosis media utilizada fué de 0.9 gm. diarios y la duracién media del trata- 


miento de 56 dias. 
La diasona sefiala el camino que conducir4 a nuevos adelantos en el trata- 


miento de la tuberculosis humana. 
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DISCUSSION 


Dr. H. C. Hinshaw, Rochester, Minnesota: I want to congratulate Doctor Petter and 
Doctor Prenzlau upon this very interesting and stimulating presentation. I sincerely 
hope that it will accelerate the growing interest in the clinical application of our recently 
acquired knowledge of the effect of sulfone compounds upon experimental tuberculosis of 
guinea pigs. There are several such compounds which are fully capable of arresting 
experimental tuberculosis in guinea pigs. Only two of these, first promin and now diasone, 
have been applied to tuberculosis of human beings. 

Several reports have appeared suggesting that promin may have some therapeutic 
value; these have come from both Great Britain and the United States. These reports 
are encouraging but it must be emphasized that conclusive proof of efficacy in clinical 
tuberculosis is lacking for both promin and diasone. We all know quite well the un- 
predictability of tuberculosis and the marked tendency of the disease to heal without any 
treatment other than rest. It will require rigidly controlled clinical experiments to ex- 
clude this factor. 

Promin and diasone are quite similar in chemical constitution, the principal difference 
being that promin has two molecules of glucose added; also, the valence of the sulfur 
atoms in the end chains is altered in diasone. There is reason to suspect that they both 
may break down into the same substance, which could be diaminodiphenylsulfone or a 
similar compound. Callomon found promin to be somewhat more effective than diasone 
in experimental tuberculosis. He expressed the belief that diasone is less toxic than 
promin, but direct experimental proof of this is lacking. Feldman, Moses and I compared 
diasone with diamincdiphenylsulfone in experimental tuberculosis and found diasone to 
be the less effective of the two. Both promin and diasone are more toxic to human beings 
than to guinea pigs and therapeutic doses definitely approach the toxic level. The toxic 
effects of these compounds are sometimes disturbing, even alarming, but are usually 
readily controlled by regulation of dosage, except in rare cases of idiosyncrasy. How- 
ever, great care must be exercised because of the slow rate of excretion. The haematolog- 
ical effects are measurable, are reversible and, to a definite extent, are predictable and 
controllable. 

Each addition to our knowledge of chemotherapy of tuberculosis strengthens our belief 
that a useful and safe compound for clinical use will be found, but most of us feel that the 
deal substance has not yet been found. 


TUBERCULOSIS AND GOITRE! 
C. H. STOREY 


The relatively high incidence of thyroid enlargement among tuberculous pa- 
tients has long suggested that the thyroid gland may play a considerable réle 
in the course of pulmonary tuberculosis. It is our purpose here to summarize 
what can be gleaned from medical literature on the subject and to present several 
aspects of the problem which have been brought out by our own experiences. 

Massur’s (1) conclusions on the subject of goitre and tuberculosis were drawn 
from a series of 3,222 tuberculous patients among whom he demonstrated 150 
cases of thyroid enlargement. Of these cases, 100 were in the third and fourth 
decades. One hundred twenty-one of these cases were women, 29 were men, 
a ratio of four to one. This group showed a much more favorable clinical course 
and a greater expectancy of ultimate cure. A large percentage of them tended 
to develop fibroid lesions. None showed a disseminated type of disease, such as 
urogenital, bone and joint, intestinal or inner ear tuberculosis. Most of Massur’s 
patients could not say what relation in time the development of the goitre had 
to the onset of tuberculosis. But the author gained the impression that most 
of the goitres appeared with the onset or during the early stages of the disease. 

In attempting to throw light on the reason for the enlargement of the thyroid 
gland in certain cases of tuberculosis, the author called to attention the fact that 
the thyroid is activated to a greater or lesser extent by all infectious diseases. 
On the basis of observations by a number of other writers, Massur repeats the 
hypothesis that the thyroid has a “detoxifying” action in tuberculosis as well as 
in other infectious diseases. If this be true, the author finds it not unnatural 
that a number of cases should develop thyroid enlargement secondary to the 
increased thyroid function. In concluding his observations, Massur stated that 
pulmonary tuberculosis produces an enlargement of the thyroid in at least 5 per 
cent of all cases, that these are usually benign cases of tuberculosis and that the 
enlarged thyroid is of good prognostic significance. The effect of a hyperplastic 
thyroid on the clinical course of tuberculosis, the author holds to be the same 
whether the goitre is toxic or not. The author finds toxic goitre in at least one- 
quarter per cent of all cases of pulmonary tuberculosis—almost exclusively among 
women. 

In support of his conclusions, Massur cited a pretentious list of references, 
which are interesting not only for their contributions to the subject but for their 
historical significance. He mentioned that among German folk superstitions 
there had long existed the notion that goitre somehow shuts out tuberculosis. 
But the earliest reference he found in the medical literature of 1827. At that 
time the observation had been made that goiterous members of a family do not 
develop clinical symptoms of tuberculosis, whereas the goitre-free are likely to 
develop phthisis. Later, in 1850, Hamburger published the more conservative 


1 From the Central Maine Sanatorium, Fairfield, Maine. 
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observation that goiterous people seldom develop tuberculosis. He added that, 
when the two conditions coexist, the tuberculosis runs a benign course. Rap- 
paner, another writer on the subject, is quoted as holding that goitre bestows 
a “quasi-immunization” against tuberculosis. One clinical pathologist, in noting 
the atrophy of the thyroid in terminal cases of tuberculosis, was led to believe 
that patients with normal or hyperplastic thyroid glands have the best prognosis. 
This conclusion seemed to accord with the prevailing view that the myxoedemic 
patient has a conspicuously poor prognosis in tuberculosis. Virchow, too, con- 
cluded that the development of a goitre inhibits the progress of tuberculosis 
and that the disappearance of a goitre may be concurrent with the reactivation 
of tuberculous lesions. 

Massur also cites the later work of Torri, whose clinical-pathological studies 
and experiments with animals led to seven pointed conclusions on the réle of the 
thyroid gland in tuberculosis. Torri was satisfied that there is a colloidal hyper- 
secretion in acute and chronic infectious diseases with acinar epithelial pro- 
liferation and formation of new supporting tissue. The colloidal substance, he 
believed to inhibit somehow the growth of the infecting organism. The thyroid 
hyperplasia he considered to be the reaction of the gland to the toxins of tuber- 
culosis. He scarcely ever saw local inflammatory reaction in the thyroid gland it- 
self. He could not support the conclusion of others that the thyroid is atrophic 
in advanced cases of tuberculosis. assur also quoted Saathoff who had ob- 
served that goitre in concurrence with tuberculosis occurs chiefly in the lighter 
cases, seldom in the fulminant cases. Saathoff also believed that a causal re- 
lation exists between tuberculosis and the onset of goitre. 

An historical review of the subject of goitre and tuberculosis was made by 
Fisher (2) in 1927. Fisher wrote that in 1843 Hamburger had become so certain 
that the endemic type of goitre is of value in protecting an individual against 
tuberculosis that he considered methods of producing goitre as a feasible thera- 
peutic procedure against tuberculosis. Hamburger’s booklet voiced the opinion 
that persons with the endemic, cystic type of goitre do not become tuberculous. 
Moreover, he observed persons with disappearing or spontaneously healed goitre 
to be very often afflicted with tuberculosis. On the other hand, he thought 
that when phthisic patients develop goitre the tuberculous lesions subside, be- 
come fibrotic or, at least, do not produce further caseous softening. Ham- 
burger’s booklet stimulated enough interest in the subject of goitre and tuber- 
culosis to call for two discussion meetings of the Vienna Medical Society in 
April, 1843. 

The opinions expressed at the Vienna meeting reflect many of the prevailing 
views on the relationship of goitre to tuberculosis. Rokitansky reported that 
people with large goitres do not develop tuberculosis, whereas tuberculous sub- 
jects with small goitre are often seen. Haller observed that, when patients 
begin to develop tuberculosis, the goitre may decrease in size, only to enlarge 
again when the tuberculosis recedes. Kartner called attention to the fact that 
phthisic types are also not disposed to develop goitre. Von Rettenbach ob- 
served that treating adolescent goitre with iodine will predispose the patient to 
tuberculosis. Fradnek pointed out that, in studying goitre in relation to tuber- 
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culosis, care must be taken to relate types of tuberculosis with types of goitre. 
His studies led him to conclude that there is no relation between mere size of 
goitre and the development of tuberculosis. 

The work of Hittmaier (3) of Innsbruck, in questioning the réle of the thy- 
roid in tuberculosis, also brought out some pertinent observations on the subject. 
In 1925 this author discussed the relationship of goitre to tuberculosis and re- 
viewed briefly the literature on the subject. He noted that Hedinger believed 
people with goitre to have a tendency to tuberculosis while possessing concurrent- 
ly a resistance to the progress of the disease. Hittmaier noted that various 
writers have described the low resistance which cretins and myxoedematous 
patients offer to tuberculosis. He raised the question again as to why pro- 
gressive tuberculosis and goitre are so seldom seen in combination. From the 
literature he found only divergent views in answer to this question. Some ob- 
servers consider the thyroid enlargement to be the reaction of that gland to the 
toxins of tuberculosis, while others believed that persons with goitre have a 
tendency to hinder the progression of tuberculosis. 

Hittmaier directed his attention to the relationship of goitre to tuberculosis 
in people living in the Alpine country of Austria, where goitre is common. His 
most significant conclusion was that patients with soft, diffusely enlarged thyroid 
glands (struma parenchymatosa) almost never suffer from exudative tuberculosis, 
whereas those who have cystic goitre or hard, diffusely enlarged goitre more 
often show this type of pulmonary tuberculosis. 

In 1927 a paper by Sloan (4) appeared in the J.A.M.A. on the subject of 
goitre and pulmonary tuberculosis. In that article, Sloan shows clearly that a 
wide difference of opinion exists as to the significance of concurrent tuberculosis 
and goitre. While Sloan does not question the frequent coexistence of the two 
conditions, his conclusions regarding the relationship of the two disorders are 
based ona premise difficult to accept from the material he presents in support of it. 
His writing is colored by the hypothesis that the gland undergoes an inflamma- 
tory reaction in the early stages of tuberculosis. In the absence of pathological 
data describing any such inflammatory changes in the thyroid, Sloan infers that 
an inflammation must “‘of necessity’ have existed in the gland because ‘“‘a wealth 
of autopsy statistics’? have revealed to him that sclerosis of the thyroid is very 
common in advanced tuberculosis. He does not mention the possibility that 
atrophy of glandular elements may also lead to a preponderance of connective 
tissue. Having assumed a direct inflammatory reaction to exist in the thyroid 
gland during the early stages of tuberculosis, Sloan can only feel that the in- 
flamed thyroid influences unfavorably the body metabolism already disturbed by 
tuberculosis. He therefore has little sympathy for the theory that goitre could 
influence tuberculosis favorably. 

The work of Gloyne (5), Torri (1) and Smith and Gault (6) also tends to dis- 
credit the conclusion that tuberculosis brings about an inflammatory reaction 
in the thyroid gland itself. (See review in Goldberg’s Clinical Tuberculosis 
(1939, p. 35)). These authors hold that tuberculous lesions in the thyroid are 
rare under any conditions. 

Frank (7) in his discussion points out the conflicting views which characterize 


it, 
p- 
VS 
£ 
Ss. 
ic 
is 
4g 
1e 
)- 
e 
d 
r 
t 
t 


326 C. H. STOREY 


the literature on the subject of concurrent tuberculosis and goitre. He men- 
tioned that Jackson (1928) “‘in his large experience with goitre had never seen a 
case of exophthalmic goitre and tuberculosis in the same patient.”” But ashadow 
is thrown across this observation by Struthers, whose article is printed next to 
Frank’s. It is entitled The Surgical Management of the Tuberculous Patient with 
Exophthalmic Goitre. Frank also quotes Wall who had explained that the in- 
crease in size of the thyroid in conjunction with tuberculosis is a phase in the 
marshalling of body defenses against invading disease. Frank mentioned Fish- 
berg’s remarks that goitre concurrent with tuberculosis is generally mild, but 
adds that Valde’s work on animals does not support this hopeful conclusion. 
Frank’s discussion also emphasized the wide variance of opinion concerning the 
effect of iodine as a therapeutic agent in tuberculosis. 

In the paper by Webb, Gilbert and Ryder (8) the authors correlated experi- 
mental evidence with clinical observations on the activity of the thyroid in 
tuberculosis. These workers showed that guinea pigs develop an enlargement 
of the thyroid during the course of tuberculosis. They also demonstrated that 
guinea pigs in whom the thyroid was removed died earlier and had more ex- 
tensive tuberculous lesions than the controls. However, they concluded that 
“in tuberculous infection in guinea pigs the thyroid tends to hypertrophy but 
that any decided bearing on immunity processes is not detected.” 

Several clinical observations were also mentioned in the paper by Webb, Gil- 
bert and Ryder. Turban was quoted as saying that ‘a concomitant of the 
first stage of tuberculosis of the lungs is a slight swelling of the thyroid gland, 
which I have noticed in one-fifth of my cases in the first stage; more rarely later 
in the disease.’”” Stanton was quoted as saying, ‘‘An enlargement of the thyroid 
gland is very frequent in early stages of pulmonary tuberculosis, whereas in late 
stages of the disease this gland would appear to share in the general atrophy. 
When enlarged it is generally soft to the touch.”” Courland was reported to have 
noted that hyperplastic changes in the thyroid occur in acute tuberculosis with 
sclerosis of the gland later in the disease. He declined to attribute a tuberculous 
tendency to persons with hyperthyroidism. 

Very recently the interesting work of Soriano Jimenez (9) was noted. Jime- 
nez performed total thyroidectomy on 21 cases of pulmonary tuberculosis. He 
concluded that early cases of tuberculosis tended to improve after operation. 
However, it appeared that in other cases the results were unfavorable. He felt 
that thyroidectomy should be attempted early in cases showing unfavorable 
response to other forms of treatment. 

While the literature on the subject of concurrent tuberculosis and thyroid 
enlargement is scanty and the conclusions often in conflict with one another, one 
‘ fact stands out vividly among all the evidence: Enlargement of the thyroid is a 
fairly common occurrence in tuberculosis. At the same time, it is the experience 
of Hamburger, Virchow, Rokitansky, Massur and others that the incidence of 
tuberculosis among patients with goitre is low. But no clear definition has been 
established as to what kind of goitre can be related to the high resistance to 
tuberculosis. Hamburger relates it to the “endemic” goitre but Hittmaier re- 
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lates it to the struma parenchymatosa. Fradnek, to be sure, saw this confusion 
in the problem when he writes that there is no relation between mere size of 
goitre and the development of tuberculosis. Still more confusing is the lack 
of correlation between types of tuberculosis and types of goitre. However, the 
literature is consistent in the observation that tuberculous lesions in the thyroid 
itself are very seldom seen. (Gloyne, Torri, Smith and Gault, Goldberg: Clinical 
Tuberculosis.) Another observation consistently described in the literature is 
that myxoedematous patients have a poor prognosis in tuberculosis, while pa- 
tients with goitre usually have a conspicuously favorable prognosis. There seems 
to be no conformity of opinion whatever concerning the cause of an enlarged 
thyroid in tuberculosis. The enlargement has been variously ascribed to the 
‘“<nfluence of toxins,’’ local inflammation or activities related to the ‘marshalling 
of body resistance.’’ One author wrote that goitre bestows a certain immunity 
against tuberculosis, because it tends to produce a pulmonary venous stasis. 
Another said that goitre, if large enough to compress the trachea, led to more 
complete aeration of the lungs and hence to a better resistance to tuberculosis. 

Another aspect of the subject of concurrent tuberculosis and thyroid enlarge- 
ment is brought out by a number of writers who have noted the similarity be- 
tween early signs of tuberculosis and toxic goitre. Strouse wrote that signs of 
hyperthyroidism are common in early stages of pulmonary tuberculosis but dis- 
appear as the lungs improve. Frank also noted that some enlargement of the 
thyroid gland and mild manifestations of hyperthyroidism are common in tuber- 
culosis, particularly in young female patients, but the toxic forms of the disease, 
namely toxic diffuse goitre and toxic nodular goitre, are rare. 

In attempting to determine the relationship of enlarged thyroid gland to pul- 
monary tuberculosis, observations were made among tuberculous patients in 
three areas of the United States (table 1). Since diffusely enlarged, clinically 
nontoxic goitre is the type found almost exclusively among the patients examined, 
the discussion here is limited to the relationship of this type of thyroid enlarge- 
ment to pulmonary tuberculosis. In each case of tuberculosis found to have 
thyroid enlargement, record was made of the patient’s age, race, duration of 
illness, type of tuberculosis, resistance to the progress of tuberculosis, prognosis, 
period of residence in territory where disease commenced and family history of 
goitre. Effort was made to determine whether the thyroid enlargement oc- 
curred before, simultaneous with or after the onset of tuberculosis. Inquiry was 
undertaken to discover whether the patient had ever had symptoms or signs 
of thyrotoxicosis or whether the patient had ever received treatment for goitre. 

A patient was judged to have a slight enlargement of the gland if the isthmus 
or either lobe was palpable. If the whole gland was palpable and if the enlarge- 
ment could be noted by inspection, the enlargement was termed moderate. 
When the gland was enlarged enough to change its normal relationship to sur- 
rounding structures, the enlargement was termed pronounced. It was assumed, 
after Means, that the normal thyroid is not palpable. 

Cognizance was taken of the fact that the thyroid gland sometimes enlarges 
during or just before the period of menstruation. In 20 cases of diffuse thyroid 
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enlargement observed over a period of sixty days, there was no change in the size 
of the gland sufficient to alter the original classification of the enlargement. 
In fact, in none of these closely watched cases could more than a questionable 
periodic change in size of the thyroid be noted. 


CONCLUSIONS AND OBSERVATIONS DRAWN FROM THE SURVEY 


Among tuberculous white patients a diffusely enlarged, clinically nontoxic thy- 
roid gland was discovered in 14 per cent of cases (68 per cent of these were 
in women; 32 percent in men). ‘This incidence was far greater than among the 
control group of normal people where only 0.5 per cent of cases showed any 
type of thyroid enlargement. 

The incidence of diffusely enlarged clinically nontoxic goitre among tuberculous 
patients was conspicuously greater in Ohio and Arkansas than in Maine (2.4 
per cent in Maine; 27 per cent in southern Ohio; 12 per cent in Arkansas; 14 
per cent, south Ohio Negroes). Eighty-eight per cent of cases showing thyroid 
enlargement were in the third or fourth decade of life. 

Tuberculous patients showing diffusely enlarged, clinically nontoxic goitre 
usually had a favorable course under treatment. This conclusion is in conform- 
ity with previous observers. 

Family history of goitre among patients in this group was surprisingly high 
(22 per cent). 

Very few of the cases showing predominantly exudative pulmonary tuber- 
culosis came within this group. 

None of the cachetic cases came within this group. 

The incidence of extrapulmonary lesions among cases in this group was low. 

It was impossible to judge in most cases whether the enlarged thyroid had 
developed before, during or after the onset of clinical tuberculosis. But about 
9 per cent of cases in this group had been aware of thyroid enlargement before 
the onset of clinical tuberculosis. Of this 9 per cent, one-quarter had known of 
the thyroid enlargement from five to twenty years before the onset of clinical 
tuberculosis. Of those who had known of the thyroid enlargement before they 
had symptoms of tuberculosis, 7.8 per cent had been treated for goitre—in most 
cases several years before tuberculosis had made itself known. Only 2 pa- 
tients were certain that the thyroid enlargement was concurrent with the onset 
of tuberculosis. One of these patients said he had been treated for goitre for 
two years until symptoms of tuberculosis developed. 

Of the 5 cases of nodular goitre discovered among the patients, one clinically 
toxic case (with exophthalmos) had rapidly advancing exudative lesions. The 
gland had also been decreasing in size. The other 4 cases of nodular goitre had 
shown a good resistance to tuberculosis. 

One case of arrested tuberculosis developed toxic goitre ten years after dis- 
charge from a sanatorium and had undergone a thyroidectomy. 

Although the number of Negroes examined was too small for statistical com- 
parisons, it is noteworthy that 14 per cent of the native-born southern Ohio 
Negro patients had an enlarged thyroid gland. This incidence is much lower 
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than among white patients from the same region. This incidence of goitre among 
the tuberculous Negro patients was slightly lower than that among the non- 
tuberculous Negroes examined. There were more extrapulmonary lesions among 
the Negro group than among the corresponding white group. One Negro pa- 
tient had been treated for goitre three years before she was found to have active 
tuberculosis. Two patients in this group of 22 gave a family history of goitre. 
Fourteen in this group of 22 had predominantly fibroid lesions, the remainder 
showed frank wide-spread, exudative infiltrate. Five of the latter had shown 
good progress under treatment. 


DISCUSSION 


It is doubtless interesting and important to know that patients showing a 
diffusely enlarged, clinically nontoxic thyroid gland make relatively favorable 
progress if they have tuberculosis. But it does not follow that patients with a 
normal thyroid gland have a poorer outlook. On the contrary, all experience 
points to the fact that the great majority of patients who recover have an im- 
palpable thyroid gland. Moreover, it appears that the influence contributing 
to the thyroid enlargement observed among so many tuberculous patients can- 
not be ascribed directly to the tuberculous lesion itself. For, as this study has 
indicated, the enlargement of the gland is related to heredity, regional influences, 
race and sex. One might add age to this list, too, were tuberculosis not so limited 
to the young. And the considerable number of patients (9 per cent in whites) 
who were aware of an enlarged thyroid before the onset of symptoms of tuber- 
culosis further promotes the thesis that the thyroid enlargement cannot be as- 
cribed to the action of tuberculosis. 

If, as the available facts indicate, the thyroid enlargement has not been stimu- 
lated as a result of the tuberculous lesion, why is diffuse enlargement of the thy- 
roid gland so often to be found among tuberculous patients? In answer to this 
question, one is led (with Hedinger) to the conclusion that an individual with a 
diffusely enlarged, clinically nontoxic thyroid is, at one time during the develop- 
ment of that condition, predisposed to tuberculosis. Paradoxically, it also ap- 
pears that such patients possess a heightened resistance to the progress of tuber- 
culosis. These inescapable conclusions, while they fit the available facts for one 
type of thyroid enlargement, may not apply to other types of goitre. 

A tuberculosis case-finding study among goiterous adolescents and observation 
of these cases over a long period of time are much needed to throw more light on 
the relation of tuberculosis and goitre. Likewise, a comparison of tuberculosis 
patients in goiterous and nongoiterous regions, with observations relative to age, 
sex and race, also appears to be a promising means of further clearing up the re- 
lation between goitre and tuberculosis. 


SUMMARY 


1. A review of the literature shows that most observers agree that an enlarged 
thyroid gland indicates a favorable prognosis in cases of tuberculosis. 
2. This observation was supported by the foregoing study. 
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3. Facts were presented to suggest that the development of a diffusely en- 
larged thyroid, met with in 14 per cent of tuberculosis patients, bears causal 
relationship to heredity, regional influences, race and sex. 

4. The observations led to the tentative conclusion that an individual with 
diffusely enlarged thyroid gland has an increased susceptibility to tuberculosis 
as well as an increased resistance to the progress of the disease. 


SUMARIO 


1. Un repaso de la literatura revela que la mayor parte de los observadores 
convienen en que la hipertrofia tiroidea indica un prondstico favorable en 
casos de tuberculosis. 

2. Esta observacién encuentra apoyo en el estudio aqui presentado. 

3. Ofrécense datos de que la aparicién de hipertrofia difusa del tiroides, tal 
como la observada en 14 por ciento de los tuberculosos, guarda relacidén etio- 
légica con la herencia, los factores regionales, la raza y el sexo. 

4. Estas observaciones conducen a la conclusién tentativa de que un indi- 
viduo con un tiroides difusamente hipertrofiado muestra hipersusceptibilidad 
a la tuberculosis a la par que mayor resistencia al avance del mal. 
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PULMONARY CONDITIONS IN REJECTEES'” 


Analysis of 2,270 Selectees Rejected for Pulmonary Conditions in the 
Induction Centres of Massachusetts 


DAVID ZACKS?’ anp ROBERT W. HYDE‘ 


In Massachusetts the selectees who are rejected for pulmonary diseases are 
reported by the officers in charge at the induction centres to the State Depart- 
ment of Public Health. By means of a special questionnaire these individuals 
are then referred for further clinical and laboratory study to the local boards 
of health by the Department’s District Health Officers. 

These cases were then studied in the Out-Patient Departments of the County 
or State Tuberculosis Sanatoria, Municipal Chest Clinies or the Consultation 
Chest Clinics conducted by the State Department of Public Health. The 
clinical study consisted of a complete medical history and physical examination. 
The sputum was examined either by direct smear, concentration or culture. 
In many instances guinea pigs were inoculated with the stomach contents ob- 
tained by gastric lavage. X-ray films of the chests were made at intervals. 
The minimum period of observation was six months, the maximum twenty- 
four months. After the clinical and laboratory study was completed, the ques- 
tionnaire was filled out and returned to the State Department of Public Health. 
The information obtained in this way furnished the data for this analysis. The 
authors acknowledge with thanks the helpful codperation of the District Health 
Officers, the local boards of health, Superintendents of the State, County and 
Municipal Sanatoria, and of the staffs and nurses of the Consultation Clinics. 
This report is presented because of the recent general interest in mass X-ray 
findings. 

The use of miniature photoroentgenograms for the discovery of unsuspected 
lung conditions is a new procedure. The adoption by the Army of the 4 by 10 
inch X-ray films in the examination of recruits has given this method a vigorous 
stimulation. The United States Public Health Service, through its newly 
created Division of Tuberculosis, has instituted by this means a timely program 
which has for its ultimate, postwar objective the eradication of pulmonary 
tuberculosis in industry. Many states are beginning to use this method for 
tuberculosis case-findings in.industrial and other accessible groups. Industrial 
managements also, for different reasons, are adopting mass X-raying in pre- 
employment or preplacement chest examinations in order to identify, if not to 
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exclude from employment, the tuberculous applicant. All of this activity 
points to the emphasis now being placed upon the discovery of unrecognized 
cases of pulmonary tuberculosis. 

There is no question as to the efficacy of the miniature X-ray method in the 
discovery of unsuspected pulmonary diseases. The interpretation of the X-ray 
shadows can reach a high degree of accuracy depending only upon the quality 
of the roentgenogram and the experience of the interpreter. It must be strongly 
emphasized, however, that at least some of the abnormal shadows observed will 
need further study over a period of time for more accurate evaluation of their 
clinical significance. Particularly desirable is further study of the abnormal 
shadows of minimal extent, interpreted as tuberculosis, which appear roentgeno- 
logically stable in persons thirty years of age or older. The Army is well ad- 
vised in rejecting selectees who may carry a potentially greater than average 
risk in reactivating a tuberculous focus under the stress and strain of warfare. 
It is another matter to exclude from employment persons with probably healed 
lesions either of the primary or the reinfection type of tuberculosis. These 
persons should not be unduly disturbed or needlessly deprived of occupations 
which they have been able to perform efficiently for years in civil life. In in- 
dustry, only those should be excluded who have active tuberculosis and are a 
source of danger to their fellow-workers. 

The Army Regulations (Col. Alfred A. DeLorimier (1)) recognize the two 
commonly accepted phases of tuberculosis, the primary and the reinfection 
types. The active primary phase is described as lobar or lobular consolida- 
tions, with or without cavities and caseous nodular lesions. This type is found 
rarely in white males of draft age. Unstable primary lesions are those only 
partly calcified. Persons with active or unstable primary tuberculosis are re- 
jected. Stable primary lesions are easy to recognize and these are the completely 
calcified parenchymal tubercles or tracheobronchial nodes which mark the 
primary complex. Selectees with primary stable lesions are acceptable, except 
when the parenchymal tubercles are multiple (10 or more in number) and more 
than one of them has a diameter of 1 cm. or larger, or when the tracheobron- 
chial lymph nodes are more than 5 in number and the diameter of any one is 
greater than 1.5 cm. This delimitation as to size and number of the calcified 
primary complex is definitely a compromise, for there are some students of 
tuberculosis who advise acceptance of selectees with these types of lesions re- 
gardless of size or number, while others would reject all selectees with calcified 
nodules, regarding them as precursors of the reinfection type of tuberculosis. 
There is no factual, conclusive evidence that persons twenty-five years of age 
and older who exhibit these calcified nodules run a greater than average risk of 
developing pulmonary tuberculosis. During the second decade of life this 
danger exists in adolescents who have acquired and survived their first infection 
during the first decade of life, as was shown by Pope et al. (2). These authors 
in a comprehensive study over a period of years concluded, ‘The cumulative 
morbidity from pulmonary tuberculosis in children reéxamined annually for 
ten to eleven years was 6 per cent. This rate was approximately twice as high 
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in females as in males, was substantially higher among tuberculin reactors 
than among non-reactors, was over three times as high in those with origi- 
nally positive roentgenograms (e. g. calcified primary nodes).”’ 

Reinfection tuberculosis is also divided in the Army Regulations into three 
categories in which are considered the dynamics of the lesions as well as their 
extent. The lesions are regarded as active, unstable and questionably stable. 
Selectees with active lesions are rejected as are persons with unstable lesions, 
These lesions which appear unstable by X-ray are difficult to describe. The 
shadows are neither “soft” nor definitely “hard,” but the area of lung involved 
must not exceed 5 sq. cm. on the 14 by 17 inch roentgenograms. If the lung 
volume involved is less than 5 sq. em., the case is deferred for six months, is 
then restudied, and a decision is made upon the subsequent appearance of the 
lesion. Questionably stable reinfection type lesions are described as ‘‘sharply 
demarcated, strand-like densities infiltrating a lung volume less than 5 sq. em. 
on the 14 by 17 inch film, and which have shown no progression or regression 
in size or appearance after an interval of six months.” An unstable or ques- 
tionable stable lesion of minimal extent (for example, less than 5 sq. em.), if it 
maintains the same size and appearance after a six-month interval, is regarded 
as a stable lesion under this definition, and the selectee exhibiting it may be 
accepted for service. Cot. DeLorimier appreciated the difficulty of his task 
in attempting to describe the X-ray appearance of stable and unstable lesions, 
for he states that his arbitrary delimitations as to lung volume involved are 
given only to provide uniformity of decisions among X-ray men. They are not 
meant to be a substitute for experience. 

In actual practice in induction stations, it seems best to reject the reinfection 
type of tuberculosis regardless of its extent or appearance, unless one is exceed- 
ingly cautious in evaluating the stability of the lesion, and even then no doubt 
some risk is taken. It is not always possible to be sure of the stability of a 
lesion by comparison of two films, for reasons which are all too obvious: in the 
first place, the original film may not be available for comparison; in the second 
place, films may not be technically comparable; finally, six months’ observa- 
tion may not be long enough to decide definitely whether a lesion is really stable. 
It must not be forgotten that lesions which appear stable by X-ray show, in at 
least 10 per cent of the cases, a positive sputum, culture or gastric lavage. Re- 
infection tuberculosis should be regarded as potentially dangerous always, or 
at least until further study clinically and by serial films for a period of time has 
demonstrated that the lesion is really healed. Certainly, men who require 
observation are not desirable in the Army where physical activity will be greater 
than usual in civil life. For these reasons it may seem logical to reject at once 
selectees with the reinfection type of tuberculosis, except where thorough in- 
vestigation determines that the lesions are stable. Further experience may 
prove that this policy of accepting the apparently stable reinfection type of 
lesions is not adequate, and that all selectees with reinfection tuberculosis should 
be disqualified, since no examination is capable of determining the stability of 
the lesions. 
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The first thing to observe in table 1 is that the great majority of pulmonary 
disease observed by X-ray in the chests of presumably healthy persons of the 
draft age is tuberculosis. Eighty per cent of the total lesions found were classi- 
fied as tuberculous. Seventy-four per cent were of the reinfection type; 5 
per cent were of the primary type and 1 per cent pleurisy with effusion. Of 
the remaining lesions, 17 per cent were regarded as ‘‘pulmonary suspects” and 
3 per cent were nontuberculous pulmonary conditions. The persons regarded 
as having primary type tuberculosis included in this table are only those with 
lesions which were disqualifying according to the definition given previously; 
there were many more selectees with few or small calcified tubercles who were 
accepted. The group with pleurisy with effusion included only a few recent 
cases; the majority exhibited X-ray evidence of a healed condition and had a 
definite history of pleurisy with effusion within five years preceding this examina- 
tion. It is an established fact that pleurisy with effusion in many instances 


TABLE 1 


Classification of pulmonary conditions for which selectees were rejected or deferred at the 
induction stations of Massachusetts 


NUMBER REJECTED OR DEFERRED 2,270 


Pulmonary tuberculosis, rejected 
Reinfection type 
Primary type 
Pleurisy with effusion, rejected 
“Pulmonary suspects’”’ (deferred for observation) 
Nontuberculous pulmonary disease (deferred or rejected) 


leads to subsequent breakdown with pulmonary tuberculosis. This happens 
most often within the first two years after the initial attack. The arbitrary 
five-year period adopted at the Boston Induction Station is, therefore, a reason- 
ably safe minimal time limit. The nontuberculous pulmonary disease group 
had basal lesions which proved to be cases of acute or subacute atypical pneu- 
monia in 30 instances and chronic conditions in 27. The chronic conditions 
were diagnosed as: bronchiectasis, 11; silicosis, 6; cystic disease, 2; tumor, one; 
extensive obliterative pleuritis (old empyema and/or abscesses), 3; nonspecific 
pulmonary fibrosis (cause undetermined), 4. The “pulmonary suspect” group 
is described later in this analysis. 

Table 2 shows the results after a follow-up study of the two groups of rejec- 
tees who were originally classified by X-ray as either having pulmonary tuber- 
culosis or being “‘pulmonary suspects.” In these groups were 2,067 men, 1,385 
of whom were completely studied clinically and by laboratory examination. 
Selectees in the “pulmonary suspect” group have not consented to further 
follow-up study as readily as those who were given a definite diagnosis of pul- 
monary tuberculosis. The proportion of confirmation of the diagnosis of pul- 
monary tuberculosis for the combined groups was 88 per cent. Of the 1,225 
in the pulmonary tuberculosis group completely studied, 1,125, or 92 per cent, 
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had this diagnosis confirmed after further study at the established chest clinics. 
Eight per cent showed normal lungs, healed primary tuberculosis or nontuber- 
culous pulmonary conditions. In the “pulmonary suspect” group of 160 suc- 
cessfully studied cases, 86, or 54 per cent, had pulmonary tuberculosis, while 
the others showed normal chests, healed primary tuberculosis or nontubercu- 
lous pulmonary disease. The “pulmonary suspect” group will be considered 
in detail elsewhere in this report. Table 2 brings out three pertinent observa- 
tions: in the first place, there was an error of commission of 5 per cent in the 


TABLE 2 
Results of follow-up of selectees rejected at Massachusetts induction stations 


CLASSIFICATION 


FOLLOW-UP STUDY AFTER FOLLOW-UP 


CLASSIFICATION OF UNCONFIRMED 


CLASSIFICATION AT NUMBER | 
GROUPS 


INDUCTION STATIONS |REJECTED | Confirmed | 
Pulmonary 
tuber- 
culosis 


firmed 
Pulmonary 
tuber- 


| 

| 

| 
Uncon- | 
culosis | 


Pulmonary tuber- 1,125 100 No tuberculosis.. 45 ( 4%) 
culosis, rejected % (92%) (8%) | Primary tubercu- 
losis, stable.... 36 (8% 
Nontubercu- 
lous pulmo- 
nary disease.. 19 (1:5%) 


“Pulmonary sus- No tuberculosis. 41 (26%) 
pects deferred % ©) | Primary tuber- 
for study culosis, stable. 16 (10%) 
Nontuberculous 
pulmonary 
disease 17 (10%) 


Pulmonary tuber- 1,211 174 No tuberculosis. 86 (6%) 
culosis and (88%) | (12%) | Primary tuber- 52 4%) 
‘pulmonary culosis, stable. 52 (4%) 
suspects’’ com- Nontuberculous 


bined pulmonary 
disease 


group originally diagnosed as pulmonary tuberculosis; in the second place, there 
is a difference of opinion among X-ray men in the interpretation of the meanings 
of primary and reinfection type of tuberculosis; and in the third place, although 
the percentage of confirmation of pulmonary tuberculosis diagnosed by X-ray 
alone is high, it is nevertheless desirable that these persons receive further 
clinical study in order to differentiate more accurately the reportable from the 
nonreportable cases of tuberculosis. It is neither desirable nor necessary to 
report for action to boards of health cases of healed primary tuberculosis. The 
reinfection type of tuberculosis, if proved definitely stable by serial X-ray films, 
clinical and laboratory studies, is not infective, therefore does not constitute 
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a public health problem and need not be reported. Furthermore, an indis- 
criminate report of a person with either of these lesions serves no useful purpose 
and may establish a permanent public record which may unnecessarily prejudice 
the individual in obtaining employment or securing life insurance. 

The error of commission, 5 per cent, is probably not excessive. It was greater 
in some centres than in others. It is due in part to the initial unfamiliarity 
with the appearance of the normal on the miniature films, the rapidity with 
which the wet films have to be read, the technical quality of the film at the time, 
and visual fatigue. 

Is it possible to differentiate by X-ray with any degree of certainty between 
a primary and a reinfection type lesion? The answer is, of course, that this 
differentiation cannot always be made by a single X-ray film in the early active 
phase of infiltration. Indeed, it cannot be determined at this time whether 
the lesion is tuberculous or not. The very early primary parenchymal consol- 
idation is typically accompanied by enlargement of the regional lymph 
nodes of the same density at the consolidation, and is, in the great majority 
of instances, 85 per cent or so subclavicular in location, rarely in the apices. 
The early reinfection infiltrate occurs two out of every three instances in the 
apices and may or may not be accompanied by residual calcific lymph node 
densities of a previous infection. Both of these early densities must, first of 
all, be differentiated from an acute or subacute atypical pneumonia and this 
can be done only after a period of observation. The patient should be put to 
bed and then observed monthly with X-ray studies. The acute nontuberculous 
lesion will clear, usually within three months. If it persists longer than three 
months or shows spread, the chronic lesion should be regarded as tuberculous. 
These chronic lesions need prolonged treatment and their differentiation is im- 
portant for prognosis and to indicate the type of treatment. Here again time 
and the subsequent behavior of the lesions will be the determining factors. 

When this question of differentiation between a primary and reinfection type 
is asked in relation to the residual calcific parenchymal densities, with or without 
occasional fibrotic strands, it needs to be pointed out that there is such a thing 
as calcified reinfection complex and, further, that all calcific densities are not 
necessarily due to tuberculosis. They may be chondromata, osteomata and 
phleboliths, as shown by Sweany (3). The identity of these conditions, however, 
can be determined only by postmortem histological examination, and they are 
very rare. A practical working formula is to regard well circumscribed sub- 
apical parenchymal calcific densities as well as the occasional discrete calcified 
apical densities as residuals of primary infection tuberculosis. Irregular apical 
calcific densities, especially when accompanied by fibrous strands running fan- 
shaped out toward the apical periphery, should be regarded as minimal rein- 
fection type tuberculosis. These latter lesions should be observed for a period 
of time by X-ray and other clinical means and, if stable, they may then be dis- 
missed as clinically insignificant in persons thirty years of age and older. Persons 
with this type of lesion should not be discriminated against in preémployment 
examinations. Whether or not selectees with stable reinfection type tubercu- 
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losis lesions should be accepted or rejected after the preliminary six-month 
period of observation will depend upon factors other than stability of the lesions 
determined by X-ray. Factors such as age, race and familial tuberculosis must 
be considered. In arriving at a decision, critical clinical judgment must be 
exercised in order to evaluate the likelihood of the reactivation of such a lesion 
under military conditions. 

The nontuberculous pulmonary conditions originally found at the induction 
centres, 36 in number, were: bronchiectasis, 8; acute or subacute subapical 
consolidations which cleared rapidly, 8; chronic pulmonary fibrosis with emphy- 
sema, cause undetermined, 5; acute or subacute basal lesions which cleared 
rapidly, 3; chronic abscesses (one postoperative and healed), 3; silicosis, 3; 
sarcoidosis, 3; fungus infection, proved blastomycosis by Dr. J. J. Foley, Boston 
Sanatorium, one; tumor, type still undetermined, one; atelectasis mid-right 
lobe, cause unknown, one. 

The “pulmonary suspect” group consisted mainly of three types of cases: 


1: Persons who had apical or subapical densities which were considered to be tuber- 
culous but which were less than 5 sq. cm. in extent and who were deferred for six months 
in order to determine whether or not the lesions were stable. 

2: Selectees with subapical shadows of undetermined cause who were deferred for a 
period of time in order to rule out acute or subacute atypical pneumonia or virus disease 
so frequently encountered during the winter months. 

3: Men with other abnormal shadows, generalized or basal, which required further 
clinical study. 


Table 2 shows that 160 of the 395 selectees in the “pulmonary suspect” group 
were successfully followed. Eighty-six of this number, or 54 per cent, were 
diagnosed as pulmonary tuberculosis after more complete study and 74 did not 
have pulmonary tuberculosis. Forty-one of the 74 men had normal chests, 
16 had healed primary tuberculosis and 17 had chronic nontuberculous pul- 
monary diseases. In the 41 men who were found to have normal chests, the 
location of the originally observed densities was apical in 32 men and subapical 
in 9. The rapid disappearance of the original lesions in these instances would 
lead to the conclusion that the observed densities were due to acute or subacute 
atypical pneumonias or pneumonitis. It should be pointed out, however, that 
the preponderance of the apical location of these densities in the nonconfirmed 
cases is contrary to the usual experience with acute or subacute nontuberculous 
pulmonary conditions which are most often found in the bases or in the subapical 
location. Therefore, we come to a further conclusion that in this group at 
least some of the originally observed densities were illusory. The chronic non- 
tuberculous pulmonary conditions were bronchiectasis, silicosis, sarcoidosis, 
nontuberculous fibrosis or pulmonary abscess. 

The location of the lesions in the 86 cases of confirmed pulmonary tuberculosis 
was apical in 58 men and subapical in 28. Only 2 of the 58 apical lesions were 
regarded as active tuberculosis; the remainder were stable lesions. Of the 28 
subapical lesions, 9 were acute exudative pulmonary tuberculosis and 19 were 
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regarded as stable. One of the 9 rejectees with acute exudative lesions died at 
a sanatorium five months after the lesion was discovered by X-ray at the Boston 
Induction Station. This is a reminder that acute exudative tuberculosis, though 
asymptomatic at the time of discovery, may be rapidly fatal. Individuals 
exhibiting these lesions should be hospitalized while the differential diagnosis 
is being established. 

In table 3 is presented a breakdown of the 1,211 confirmed pulmonary tuber- 
culosis cases by stage of the disease and activity of the lesion. Thirty-four 
per cent (417) of these were previously reported cases and 66 per cent were newly 
discovered cases. By stage of disease, 67 per cent were minimal, 23 per cent 
moderately advanced and 10 per cent far advanced. The average of this pro- 
portion by stages holds true for all age groups except the forty to forty-five 
age group which has a higher proportion of moderately advanced and far ad- 
vanced, but less minimal (for example, 54 per cent minimal, 30 per cent moder- 


TABLE 3 
Stage of disease and dynamics of confirmed pulmonary tuberculosis group 


STAGE OF DISEASE 


Minimal Moderately Advanced Grand total 


DYNAMICS OF LESIONS advanced 


Num- Per Num- Per Num- Per Num- Per 
ber cent ber cent ber cent ber cent 


Active tuberculosis 189 25 177 70 107 91 473 | 43 
? Stable tuberculosis 149 20 41 16 8 7 198 | 17 
Stable tuberculosis. ............... 416 55 34 14 2 2 452 | 40 


Totals 754 | 67 252 | 23 117 10 |1,123*) 100 


* 88 cases under collapse therapy were omitted from this analysis. 


ately advanced, 16 per cent advanced tuberculosis). This finding is almost 
exactly in the reverse order of that which is found in sanatorium admissions. 
In this analysis an answer is given to the question of what to do with these 
persons who, until this examination, have been unaware that they have pul- 
monary tuberculosis. The advanced and moderately advanced cases are in 
need of sanatorium care immediately, whether or not they are willing to admit 
symptoms. All, with a rare exception, are found to have active lesions. The 
authors are aware of the controversy over whether the activity or stability of 
a reinfection type of lesion can be determined by X-ray examination. The 
authors submit that they can be determined with a high degree of accuracy even 
with minimal lesions. The lesions that appear “soft”? on X-ray films will, in 
the great majority of cases, prove to be active. Those that appear “hard” 
fibrous or strand-like, with or without calcific spots, usually remain asympto- 
matic and stable (4). The minimal lesions in this group were found active in 
25 per cent and questionably stable in 20 per cent. The active cases should 
be hospitalized at once and at least some of the unstable lesions need hospi- 
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talization. It is best to be conservative when dealing with pulmonary tuber- 
culosis and not dismiss such lesions as clinically insignificant on one X-ray 
observation. There is, unfortunately, no simple test for tuberculous activity 
to take the place of clinical judgment. 

On the basis of this analysis, 60 per cent of all of the cases need treatment 
at a sanatorium or its equivalent. When this work began, 247 cases, or 37 
per cent of those in need of sanatorium treatment were actually hospi- 
talized. By stage of disease, hospitalization was effected in 13 per cent of the 
minimal cases, 33 per cent of the moderately advanced and 50 per cent of the 
far advanced. Twenty-five deaths have occurred in this series—5 minimal, 
6 moderately advanced and 14 far advanced. The causes of deaths in the mini- 
mal group were: tuberculosis, one; pneumonia, 2; ulcerative colitis, one; carbon 
monoxide, one. In the advanced and moderately advanced groups all deaths 
were due to tuberculosis (2 were complicated by meningitis). This was a case 
mortality of 2 per cent for the entire group. 


SUMMARY 


1. An analysis is presented of 2,270 men rejected or deferred from military 
service because of pulmonary conditions discovered on miniature X-ray films 
at the induction stations of Massachusetts. A follow-up clinical study was 
completed for 1,385 men, or 66 per cent of the total number rejected for pul- 
monary disease. 

2. The great majority of the lesions found were tuberculous, either of the 


reinfection or the primary type. 

3. An error of commission of 5 per cent in the first classification by X-ray 
was pointed out and the reason for this was discussed. 

4. Selectees who have had reinfection type tuberculosis should not be accepted 
for military service except where the volume of lung involved is within the limits 
set by the regulations and most thorough study has determined the lesions to 
be stable. Further experience may prove that even this is not enough and that 
all reinfection tuberculosis must be excluded. On the other hand, in industry 
only active cases of pulmonary tuberculosis should be excluded. 

5. There is a difference of opinion among X-ray men in the interpretation 
of the primary and reinfection types of tuberculosis. The differentiation by 
X-ray between these conditions was briefly discussed as well as the possibility 
of determining by X-ray whether a lesion is active or stable. 

6. Healed primary tuberculosis is not a reportable disease. There is no use- 
ful purpose served in reporting to boards of health definitely stable or healed 
reinfection type pulmonary tuberculosis in persons thirty years of age or over. 

7. Sixty-six per cent of the cases of pulmonary tuberculosis discovered were 
unknown cases and 34 per cent had been previously reported to the board of 
health. By stage of disease, there were 67 per cent minimal, 23 per cent mode- 
rately advanced and 10 per cent advanced. This distribution by stages is in 
the reverse order to that usually found in sanatorium admissions. 

8. It was ascertained that 60 per cent of the cases (43 per cent active, 17 per 
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cent questionably stable lesions) are in need of immediate hospitalization either 
for treatment or further clinical observation for activity. In 40 per cent of the 
cases, the great majority of minimal extent, the lesions are probably stable and 
employment need not be interrupted while further studies are being made by 
X-ray and other clinical means. 


SUMARIO 


1. Preséntase un andlisis de 2,270 individuos rechazados o aplazados del 
servicio militar, debido a estados pulmonares descubiertos con las peliculas 
roentgenolégicas en miniatura en los centros de reclutamiento de Massachusetts. 
En 1,385 individuos o sea 66 por ciento del total, se verificé un estudio clinico 
subsecuente. 

2. La inmensa mayoria de las lesiones descubiertas resultaron tuberculosas, 
perteneciendo a tipo de reinfeccién o primario. 

3. Se sefialé un error de 5 por ciento en la primera clasificacién con los rayos 
X y se discute la causa de esto. 

4. Los reclutas que han tenido tuberculosis de tipo de reinfeccién no deben 
ser aceptados para el servicio militar, salvo cuando el volumen pulmonar afectado 
queda dentro de los limites fijados por los reglamentos, y un estudio detenidisimo 
ha determinado que las lesiones estén estabilizadas. Las observaciones ulte- 
riores pueden demostrar que ni atin esto resulta adecuado y que hay que excluir 
toda tuberculosis de tipo de reinfecciédn. En cambio en la industria sdélo hay 
que excluir los casos activos. 

5. Entre los roentgendlogos hay discrepancias de opiniédn en cuanto a la 
interpretacién de los tipos de reinfeccién y primario de la tuberculosis. Dis- 
ctitese aqui la diferenciacién roentgenoldgica entre dichos estados, asi como la 
posibilidad de determinar por medio de los rayos X si una lesién es activa o esta 
estabilizada. 

6. La tuberculosis primaria cicatrizada no es una enfermedad notificable y 
no se gana nada denunciando a los departamentos de sanidad casos de tuber- 
culosis pulmonar del tipo de reinfeccién definitivamente estabilizados o curados 
en personas de 30 afios o mas. 

7. Un 66 por ciento de los casos de tuberculosis pulmonar descubiertos no 
habian sido conocidos antes y 34 por ciento habian sido denunciados previa- 
mente al departamento de sanidad. Clasificados conforme al periodo de enfer- 
medad, 67 por ciento eran minimos, 23 por ciento moderadamente avanzados y 
10 por ciento avanzados. Esta distribucién es precisamente inversa a la des- 
cubierta habitualmente en los ingresos en los sanatorios. 

8. Se averigué que 60 por ciento de los casos (43 por ciento de casos activos y 
17 por ciento dudosamente estabilizados) necesitaban hospitalizacién inmediata, 
bien para tratamiento o para observacidén clinica ulterior a fin de determinar la 
actividad. En 40 por ciento de los casos, la mayor parte de ellos minimos, las 
lesiones estaban probablemente estabilizadas y no se necesitaba abandonar el 
empleo mientras se realizaban otros estudios roentgenoldgicos y clinicos. 
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AUTOPSIES IN A SMALL SANATORIUM ! 
SUTHERLAND ERIC SIMPSON 


Autopsy examinations are important to complete the medical record of every 
deceased patient to confirm or correct the final clinical diagnosis. While the 
great majority of patients in a tuberculosis sanatorium are admitted and dis- 
charged with a diagnosis of tuberculosis, a sufficient number of patients are 
admitted with other diseases of the chest to make a review of the autopsy find- 
ings of interest. Some are correctly diagnosed, while others die of diseases 
entirely unsuspected or impossible to diagnose before death. 

In this Sanatorium of 78 beds, 97 patients died between January 1, 1935 and 
December 31, 1942. Permission for autopsy was obtained in 65 cases. The 
relatives refused to give permission in 22 and permission was not asked in 10 
where the relatives could not be interviewed. Refusals were based largely on 
sentimental reasons and only one on religious grounds. 

The percentage of autopsies performed was the same for both sexes although a 
larger number of males (57) died in the eight years than females (40). Ninety- 
one patients were between the ages of ten and seventy, one under ten and 5 over 
seventy. There was a considerable variation in the percentage of permissions 
in the various age groups without any definite relationship to the age of the 
patient. 

When, however, the patients were divided into periods of treatment in the 
Sanatorium, it was found that autopsy permissions were obtained more easily 
in those who died within six months following admission, 75 per cent as compared 
to 62 per cent for over six months. This was contrary to what was expected, as 
it would seem that the relatives would be more willing to consent to an autopsy 
when the patient had been under treatment for a longer period of time. All but 
one of the 32 patients on whom no autopsies were performed died of tuberculosis. 


DIAGNOSES 


Comparison of the discharge diagnosis with the autopsy diagnosis results in a 
division of the cases into three classes, namely: 


1. Correct diagnosis: The disease was accurately classified before death. Additional 
pathological conditions may have been discovered but the cause of death was verified. 
2. Nearly correct diagnosis: This group includes those cases in which the pathological 
condition was not exactly determined but fell in the same general classification, such as 
distinguishing between the different lymphatic diseases when no biopsy specimen could 
be obtained, the differentiation between primary and secondary malignant lesions in the 
lungs on X-ray examinations only, or the determination of the primary tumor in known 
pulmonary metastases. In other words, the postmortem correction of the clinical diag- 
nosis was unimportant as far as treatment of the disease was concerned. 

3. Incorrect diagnosis: All cases where the cause of death was incorrectly diagnosed are 


1 From the Jefferson County Sanatorium, Watertown, New York. 
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included in this group, the true pathological condition being entirely unsuspected. Au- 
topsy examinations are of the greatest value here so that mistakes in the future may be 
avoided. 


Correct diagnosis: Fifty-one, or 78 per cent, of the autopsied cases were cor- 
rectly diagnosed before death (table 1). Of these, 43 had tuberculosis. The 38 
pulmonary cases were diagnosed on positive sputum examinations with typical 
X-ray findings in the lungs. Two cases of acute disseminated tuberculosis had 
tuberculous meningitis as the cause of death, tubercle bacilli being found in the 
spinal fluid. 

The diagnosis of silico-tuberculosis was made on history of exposure to silica 
dust, the X-ray findings and positive sputum. The patient with genito-urinary 
tuberculosis had numerous tubercle bacilli in the urine. The patient with a 
tuberculous spine, a girl of twelve, died following a Hibbs’ fusion of the spine, 


TABLE 1 
Correct diagnoses 


YUMBER 
CLINICAL AND AUTOPSY DIAGNOSES 


w 


Tuberculosis, pulmonary, adult type 

Tuberculosis, acute disseminated 

Tuberculosis, pulmonary and silicosis 

Tuberculosis, genito-urinary 

Tuberculosis, spine 

Bronchogenic carcinoma 

Metastatic pulmonary carcinoma (primary in uterus) 
Metastatic pulmonary carcinoma (primary in breast) 
Hodgkin’s disease 

Congenital cardiac disease and pneumonia 

Chronic bronchiectasis and acute nephritis 


the cause of death being circulatory failure, massive tuberculous mediastinal 
lymph nodes causing definite constriction of the arch of the aorta. 

Eight patients died of nontuberculous diseases of the chest. Two of the 3 
bronchogenic carcinoma cases (all males) were diagnosed on the X-ray findings. 
The third had a specimen of tissue removed from the left main bronchus by 
bronchoscopy. This specimen confirmed the diagnosis. Two patients (females) 
had metastatic carcinomata of the lungs with the source of the disease known in 
each case from previous operations. 

One man had Hodgkin’s disease proved by biopsy examination before death. 
The case of congenital cardiac disease was diagnosed on the history, physical and 
X-ray findings. Finally, the male patient with chronic bronchiectasis had had a 
diagnosis of pulmonary tuberculosis for eight years. All sputum examinations 
were negative for tubercle bacilli; an iodized oil injection into the left bronchi 
revealed the true condition. He died two years later with an acute nephritis, 
the pulmonary disease having remained unchanged over a period of ten years. 
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Nearly correct diagnosis: Seven cases are included in this category (table 2). 


Case 1: A man of fifty-two died after nine months’ treatment in the Sanatorium. The 
immediate cause of death was chronic myocarditis which diagnosis was confirmed at 
autopsy. In addition, he had extensive pulmonary disease, diagnosed as tuberculous and 
apparently cured, based on physical and X-ray examinations. All sputum examinations 
were negative for tubercle bacilli. On microscopical examination of pulmonary tissue, 
the pathologist made a final diagnosis of pulmonary fibrosis, probably tuberculous. The 
probability is that he did have tuberculosis many years ago, as a brother with whom he 
had lived died of this disease. 

Case 2: A man of seventy-four was admitted with a right pleural effusion. Following 


aspiration of clear fluid a dense infiltrative lesion could be seen at the base of the right 


TABLE 2 
Nearly correct diagnoses 


NuM- | CLINICAL DIAGNOSIS AUTOPSY DIAGNOSIS 


1 Moderately advanced pulmonary tu- | Pulmonary fibrosis, question tubercu- 


berculosis, apparently cured; chronic lous; chronic myocarditis 
myocarditis 
2 | Coronary occlusion; question of pri- | Coronary occlusion; primary carcinoma 
| mary carcinoma of lung of pancreas and pulmonary metastases 
3 | Chronic lymphatic leukaemia Acute myelogenous leukaemia 
4 | Probable hypernephroma with pulmo- | Sarcoma of left kidney with pulmonary 
| nary metastases metastases 
5 | Endocarditis; congenital syphilis Mitral stenosis; congenital syphilis 
6 | Lymphosarcoma of mediastinum Spindle-cell sarcoma of mediastinum 


with metastases to lungs and pleura 
7 | Hodgkin’s disease of lymph nodes and | Acute lymphatic leukaemia 
lungs 


lung which was thought to be due to a primary carcinoma. He died suddenly one month 
after admission, the cause of death being diagnosed as coronary occlusion. This proved 
to be correct but the carcinoma was secondary to carcinoma of the pancreas with in- 
volvement of the lung and diaphragm. 


Case 3: A married woman of fifty-eight was admitted in 1938, with a pleural effusion 
considered as tuberculous in origin. Her husband had far advanced pulmonary tuber- 
culosis. During the two years of treatment in the Sanatorium the effusion was com- 
pletely absorbed but fine nodular infiltration appeared throughout each lung which 
progressed slowly but definitely until her death. Sputum examinations were negative 
for tubercle bacilli. Four months before death the liver and spleen became enlarged 
and the blood picture showed changes that were considered to be due to chronic lymphatic 
leukaemia. The pathologist made a final diagnosis of acute myelogenous leukaemia. 


Case 4: A woman of sixty-two was admitted with a diagnosis of metastatic carcinoma of 
the lungs. X-ray studies revealed a large tumor of the left kidney or adrenal which was 
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called a hypernephroma. Following her death four months after admission, the diagnosis 
was changed to sarcoma of the left kidney with pulmonary metastases, on microscopic 
examination of the tissues. 


Case 5: A boy of sixteen was diagnosed on admission as having endocarditis with con- 
genital syphilis and generalized anasarca. This diagnosis was changed to mitral stenosis 
with congenital syphilis, following the autopsy examination. 


Case 6: A woman of thirty-one had a large mediastinal tumor as revealed by X-ray exam- 
ination; she was admitted with a diagnosis of probable Hodgkin’s disease of the medias- 
tinal lymph nodes. The lesion appeared to infiltrate the lung parenchyma. She had a 
series of deep X-ray treatments with rapid changes in the appearance of the lesion. . Five 
months later she developed a large pleural effusion resulting in severe dyspnoea. Aspira- 
tion of the fluid did not relieve her symptoms and she died within a few hours. The dis- 


TABLE 3 
Incorrect diagnoses 


CLINICAL DIAGNOSIS AUTOPSY DIAGNOSIS 


Silicosis Acute disseminated pulmonary tuber- 
culosis; healed tuberculosis of spine 
Acute disseminated tuberculosis; lupus | Coccidioides granuloma; lupus vulgaris 
vulgaris 
Metastatic pulmonary carcinoma Primary pulmonary actinomycosis 
Acute bronchiectasis; gallbladder dis- | Primary pulmonary actinomycosis; em- 
ease pyema of gallbladder 
Question of monilia infection of lungs | Chronic bronchiectasis and pneumonitis 
Encephalitis of unknown aetiology Chronic nephritis, post-scarlatinal 
Question of carcinoma of lungs; ques- | Pneumonia; pulmonary fibrosis (prob- 
tion of carcinoma of stomach with ably tuberculous) ; chronic pericarditis 
pulmonary metastases and acute gastritis 


charge diagnosis was lymphosarcoma of the mediastinum and the autopsy diagnosis was 
spindle-cell sarcoma of the mediastinum with metastases to the lung and pleural surfaces. 
Our final diagnosis was essentially correct except for terminology. 


Case 7: A man of forty-three was admitted acutely ill and died four hours later. The 
X-ray film showed diffuse infiltration throughout each lung with generalized lymph- 
adenopathy. On the basis of these findings a diagnosis of Hodgkin’s disease was made 
but, following pathological examination of the organs, it was changed to acute lymphatic 
leukaemia. Due to the short period of hospitalization a blood count was not done. 
However, a blood count one month previously, taken in the clinic, showed a leukopenia 
with 24 per cent lymphocytes, not indicative of a leukaemia. 


Incorrect diagnosis: Seven cases were classified as incorrectly diagnosed before 
death (table 3). These are discussed in some detail with explanations for the 
clinical diagnosis. 


Case 8: A single man of sixty-one was admitted on September 3, 1938, giving a history of 
injury to his back twenty-eight years previously with subsequent swelling in the lower 


CASE | | 7 
NUM- 
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8 
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dorsal region followed by marked deformity of the spine. "During the summer of 1938, 
he became increasingly dyspnoeic, weak and tired, with a slight dry cough. He was a 
laborer but had worked in stone quarries for several months and also at a cement plant. 

The essential physical findings were emaciation, marked dorsal kyphosis and a few fine 
rales throughout each lung. The X-ray films showed a diffuse fine mottled infiltration 
throughout each lung, more marked in the middle thirds, with suspicious annular shadows 
at the left apex. The laboratory findings were essentially negative. No sputum could 
be obtained for examination. The final clinical diagnosis was silicosis, with probable 
tuberculosis at one apex and probable tuberculosis of the spine. 

The autopsy diagnosis was acute disseminated tuberculosis of the lungs, spleen and 
kidneys and caseous tuberculosis of the spine. One cavity, 2 cm. in diameter, was located 
in the middle of the left lung which could be only indefinitely outlined on the bedside 
film. There was no evidence of silicosis. 

The mistake made was in not considering the possibility of acute disseminated tuber- 
culosis in a man of sixty-one and basing the diagnosis on a questionable history of dust 
exposure and on the X-ray findings. A similar case came to the attention of the author in 
January, 1943, and a correct diagnosis of acute disseminated tuberculosis in a man of 
sixty-five, ill for less than three months, was made and confirmed on autopsy. 


Case 9: A boy of fifteen was first admitted on August 6, 1929, with a diagnosis of lupus 
vulgaris which started when he was three. The lesion involved the left side of the face, 
right arm and shoulder and areas on the trunk. The Old Tuberculin intracutaneous test 
was positive but the roentgenogram of the chest was normal. He was discharged one 
year later following a course of ultraviolet radiation without beneficial results. 

In the interval between the first discharge and his readmission twelve years later in 
March, 1942, he traveled extensively throughout the United States attending various 
clinics for diagnosis and treatment. Biopsy examinations of skin tissues verified the 
original diagnosis. He was used experimentally for all types of treatment without success. 
In fact the lesions spread rather rapidly during his last year of life. In the fall of 1941, 
he went out West spending five weeks in Arizona horseback riding, then going to Los 
Angeles to get work in a defense plant. At no time did he reside in the San Joaquin Val- 
ley. He was refused work on account of his appearance and started back to New York 
State in December. In Chicago, he became acutely ill with what was called “grippe,” 
chills, dyspnoea and marked fatigue. On arrival in Watertown, New York, a local 
physician treated him with one of the sulphonamides for pneumonia. 

Chest roentgenograms on March 4, 1942 showed diffuse mottling throughout each lung 
field with marked mediastinal lymph node enlargement. His diagnosis on readmission 
was acute disseminated pulmonary tuberculosis and lupus vulgaris. The pulmonary 
lesions were recent when compared to a film taken three years previously. Physical 
examination revealed a markedly dyspnoeic and somewhat cyanotic young man with 
extensive skin lesions of the left face and ear, right shoulder and over the chest. No 
abnormal sounds were heard in the chest. The leucocyte count was 15,350 with 82 per 
cent neutrophils and 14 per cent lymphocytes, later increasing to 21,950 cells with 85 per 
cent neutrophils. A lesion about 1 cm. in thickness and 2 cm. in diameter appeared on the 
upper lip with enlargement of the left cervical lymph nodes which was diagnosed as prob- 
able carcinoma of the lip by a dermatologist. His temperature varied between 101° and 
102°F. with a pulse rate up to 150. He died two and one-half months after admission. 

The autopsy showed a diffuse nodular infiltration throughout each lung, the nodules 
being about 1 to 2 mm. in size. The lymph nodes in the left cervical and mediastinal 
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regions were greatly enlarged and full of purulent material. Microscopical examination 
of specimens from the lungs, lymph nodes, liver, kidneys and adrenals showed coccidioidal 
bodies, so the final diagnosis was coccidioidomycosis. 

The true nature of the disease was unsuspected at the time of death and reéxamination 
of the roentgenograms revealed nothing which could be considered diagnostic of this 
disease. No other disease was considered in view of the known tuberculous lesions of the 
skin. A section of the skin lesions was not obtained at the autopsy. 


Case 10: A laborer, forty-seven, was admitted on September 28, 1939, acutely ill. In 
addition to a history of asthma of many years duration, he stated that he had been acutely 
ill for the previous three weeks complaining of severe cough, large amounts of foul smelling 
sputum, marked weakness, loss of weight and loss of appetite. His temperature was 
103° F. on admission. The roentgenograms showed large nodules varying in size from 
1 to 4 cm. in diameter scattered in each lung. Several had annular shadows in the centres 
suggestive of cavities. 

Physical examination of the chest revealed numerous coarse moist rAles at each base. 
Sputum examinations were negative for tubercle bacilli. The white blood count was 
6,500 cells with 78 per cent neutrophils and 17 per cent lymphocytes. The diagnosis on 
admission and discharge, when he died eleven days later, was metastatic carcinoma of the 
lungs. The original source could not be determined. 

The autopsy showed large nodular densities throughout each lung, many with cavities 
filled with purulent material. No evidence of disease could be found in the other organs. 
The microscopical diagnosis was actinomycosis, primary in the lungs. 

Due to the fact that the roentgenograms seemed to show lesions characteristic of 
metastatic carcinoma, the sputum was not examined for spores or fungi. The history of 
profuse amounts of foul smelling sputum should have been a guide to the true condition. 


Case 11: A farmer’s wife of forty-six was first admitted on January 12, 1932, with a diag- 
nosis of moderately advanced pulmonary tuberculosis, based on the roentgenographic 
findings of right upper lobe infiltration. Sputum examinations were negative for tubercle 
bacilli. She was discharged four months later as arrested, the serial films showing almost 
complete resolution of the infiltration. 

She was readmitted four years later following several haemoptyses with nausea, vomit- 
ing, severe abdominal cramps and loss of twenty pounds in a short period of time. The 
roentgenograms showed dense infiltration again in the right upper lobe with several 
annular shadows suspicious of cavities. Moderately coarse rales were heard in this 
area. Sputum examinations were negative for tubercle bacilli. The blood count was 
16,400 white cells with 69 per cent neutrophils, 19 per cent lymphocytes and 10 per cent 
monocytes. A large mass was felt in the gallbladder region and roentgenograms of the 
gallbladder following dye showed no filling. 

Following serial films revealing almost complete resolution of the upper lobe infiltra- 
tion, the diagnosis was changed to lobar pneumonia. However, her general condition 
became steadily worse and six weeks after admission she began to raise large amounts of 
foul smelling sputum. Films of the chest showed dense infiltration in the right lower half 
of the lungs. Iodized oil was injected intratracheally revealing cylindrical dilatations of 
the right lower lobe bronchi. Bronchoscopic examination with aspiration of the thick 
sputum gave her temporary relief but she died a few days later. 

At autopsy, the right lung was found to be extremely friable tearing easily when an 
attempt was made to remove it. The lower lobe bronchi were dilated and filled with thick 
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yellow purulent material. The surrounding parenchymatous tissue was extensively in- 
filtrated. The left lung showed extensive oedema. The gallbladder was greatly enlarged 
and thickened and filled with thick purulent material, the duct being completely occluded. 
The microscopical sections revealed typical actinomycotic growths in the lung tissues so a 
diagnosis of primary pulmonary actinomycosis was made. In addition, there was chole- 
lithiasis with chronic cholecystitis and empyema of the gallbladder. 


Case 12: A fifty-seven year old woman was admitted on February 2, 1938, giving a history 
of persistent cough and sputum for the previous five years. She developed pain in the 
chest, night-sweats and marked loss of weight five months before admission. The initial 
roentgenograms showed diffuse patchy infiltration throughout each pulmonary field with 
enlargement of the hilar lymph nodes. Physical examination of the chest revealed 
numerous coarse rales in each lung. Smear and culture examinations of the sputum 
showed numerous yeast organisms so a diagnosis of probable monilia infection of the 
lungs was made. Blood and urine examinations did not add anything new. 

She died five weeks after admission. The pathological diagnosis was chronic bron- 
chiectasis, chronic pneumonitis and chronic inflammation of the tracheobronchial lymph 
nodes. Yeast organisms could not be found in the lungs. Due to the poor condition 
of the patient it was impossible to do any special studies such as iodized oil injection of 
the lungs. The roentgenograms were not typical of any specific pulmonary disease. 


Case 13: An acutely ill boy of fourteen was admitted on October 17, 1942, with a diagnosis 
of tuberculous meningitis made by the family physician. The patient gave a history of 
headache for two weeks, rapid loss of strength and convulsions. The X-ray film of the 
lungs showed no abnormal markings. The Mantoux tuberculin test was negative. A 
diagnosis of encephalitis following scarlet fever six months previously was made on history 
and. physical examination. 

He died four days after admission. The autopsy diagnosis was chronic nephritis and 
oedema.of the brain. The only clinical evidence of the nephritis was albumin in the urine. 
Examination of spinal fluid obtained two days before death revealed nothing abnormal. 
The nephritis was undoubtedly due to the scarlet fever. 


Case 14: A sixty-seven year old married woman was admitted on July 17, 1940, with a 
history of increasing loss of weight and strength, severe cough with a moderate amount of 
sputum, night-sweats for four months, increasing dyspnoea and elevation of temperature 
of 102°F. A clinic examination three years previously did not show any pulmonary 
disease. The roentgenogram on hospital admission revealed a dense homogeneous shadow 
in the left side of the chest due to a pleural effusion. 

Physical examination showed a markedly dyspnoeic elderly woman. There was 
marked generalized arteriosclerosis, enlarged liver and rapid heart rate with extrasystoles. 
The white blood count was 16,500 cells with 78 per cent neutrophils. X-ray studies of 
the intestines and stomach showed persistent irregularity of the greater curvature of the 
stomach. 

A differential diagnosis of primary carcinoma of the lung or carcinoma of the stomach 
with pulmonary metastases was entertained at time of death, three weeks after admission. 

The autopsy diagnosis was pneumonia, fibrosis of the lungs, probably tuberculous, 
chronic pericarditis and acute gastritis. We were misled by the X-ray evidence of 
pleural effusion and abnormal contour of the stomach disregarding the abnormal cardiac 
findings. 


ion 
dal 
ion 
his 
he 
In 
ly 
ng 
"as 
eS 
as 
on 
1e 
of 
of 
e 
t 


350 


SUTHERLAND ERIC SIMPSON 


Autopsy examinations on previously discharged patients: Postmortem examina- 
tions were performed on 10 former patients who had been discharged as non- 


tuberculous or transferred to other hospitals for operation. 


Permission for the 


autopsies was obtained or requested by members of the Sanatorium staff. The 
majority were in the Sanatorium for short periods of time, and were admitted 
only for study. 

The Sanatorium discharge diagnoses were correct in 5, nearly correct in 2 and 
wrong in 3, as determined by the autopsy findings (table 4). In the essentially 
correct group only one is of interest. 


This was a man of fifty-three (case 16) who was admitted with a tentative diagnosis of 
moderately advanced pulmonary tuberculosis. 


The X-ray film showed infiltration and 


TABLE 4 
Deaths outside Sanatorium with autopsies 


DISCHARGE DIAGNOSIS 


AUTOPSY DIAGNOSIS 


Pulmonary tuberculosis 
Lung abscess, right upper lobe 


Hodgkin’s disease of cervical lymph 
nodes 

Bronchogenic carcinoma 

Probable bronchogenic carcinoma 

Question of carcinoma left lower 
bronchus 

Metastatic carcinoma of lungs and 
pleura 


Same 

Bronchiectasis, right upper lobe; chronic 
pneumonitis 

Same 


Same 
Bronchogenic carcinoma 
Carcinoma of stomach; empyema 


Sarcoma, retroperitoneal glands with 
pleural metastases 


Metastatic carcinoma of lungs, primary 
in pelvis 


Question of minimal pulmonary tuber- 
culosis; question of neoplasm of 
pelvic organs 

23 | Empyema of unknown etiology Multiple pulmonary abscesses and em- 
pyema 


Bronchiectasis and lobar pneumonia 


24 | Far advanced pulmonary tuberculosis 


cavity formation in the right upper lobe. Following a series of negative sputum examina- 
tions the diagnosis was changed to probable lung abscess and he was transferred to another 
sanatorium for a lobectomy or drainage of the abscess. The surgeon found extensive 
involvement of the overlying pleura and decided that the lesion was carcinomatous so 
he did nothing further. The patient died a few hours later and the final diagnosis follow- 
ing examination of the sections was chronic bronchiectasis and pneumonitis. 


In the wrong diagnosis group, 2 are of some interest. 


The first was a woman of thirty-four (case 22) who was admitted for observation. The 
X-ray examination revealed small areas of infiltration in the lung parenchyma, thought 
to be tuberculous in origin. In addition, she had severe lower abdominal pain and 4 
consultant felt that she had a pelvic malignancy. She was transferred to another hospital 
for surgery with a diagnosis of minimal pulmonary tuberculosis and probable pelvic 


CASE 
NUM- 
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malignancy. She died before an operation could be perfornied and the autopsy revealed 
a carcinoma of the uterus with pleural and pulmonary metastases. The pulmonary 
lesions were visible on the Sanatorium X-ray film and had been misinterpreted as being 
due to tuberculosis. 


The second wrongly diagnosed case (case 24) was a man who died at the age of seventy- 
four. He had been admitted twenty-two years previously with a diagnosis of far ad- 
vanced pulmonary tuberculosis. The X-ray film showed bilateral upper lobe infiltration 
and the physical examination revealed numerous medium coarse réles with bronchovesicu- 
lar to bronchial breathing at each apex. He was discharged and readmitted several times 
with a total of twelve years spent in the Sanatorium as a patient. All sputum examina- 
tions were negative for tubercle bacilli on every admission. However, the diagnosis was 
not changed as the X-ray and physical findings were considered so typical of tuberculosis. 
Six months after his last discharge as apparently cured he developed lobar pneumonia and 
died within a few days. The autopsy performed at a local hospital revealed bilateral 
bronchiectasis in addition to the pneumonic lesion. Microscopical sections showed no 
evidence of tuberculosis. Such a condition was suspected by one member of the staff 
but the patient was too old to attempt an iodized oil injection of the upper lobes. Sana- 
torium treatment did no harm and probably prolonged his life. There is a question as to 
whether the bronchiectasis was the final result of an old tuberculous infection that had 
“burned out,” long before his first admission at the age of fifty-four. 


SUMMARY 


Within a period of eight years, 97 patients died in the Sanatorium; 65 autop- 
sies were performed. 

These 65 autopsied cases have been divided into three groups, namely, those 
correctly diagnosed before death, those nearly correctly diagnosed and those 
with a wrong discharge diagnosis. 

Fifty-one, or 78 per cent, were correctly diagnosed, of whom 44 had some 
form of tuberculosis. The other 7 had nontuberculous disease pulmonary or 
otherwise, admitted for study. 

Seven patients had nearly correct diagnoses made before death. These 
included cases of pulmonary fibrosis, probably tuberculous, acute lymphatic and 
acute myelogenous leukaemias with pulmonary lesions, mediastinal sarcoma, 
metastatic pulmonary sarcoma, metastatic pulmonary carcinoma and mitral 
stenosis with congenital syphilis and bilateral pleural effusion. 

Seven patients were included in the group of wrong diagnoses. Two had 
primary pulmonary actinomycosis, one coccidioidomycosis and lupus vulgaris, 
one chronic nephritis (following scarlet fever), one acute disseminated pulmonary 
tuberculosis in a man of sixty-one, one pneumonia with pulmonary fibrosis 
possibly tuberculous and one chronic bronchiectasis with pneumonitis. Reasons 
for the incorrect discharge diagnoses are presented. 

Ten deaths in former Sanatorium patients with the autopsy findings are in- 
cluded as nearly all the autopsy permissions were obtained by a member of the 
Sanatorium staff or at our request. The discharge diagnoses were essentially 
correct in 5, nearly correct in 2 and wrong in the remaining 3. Only one had 
pulmonary tuberculosis, who died following an attempt at lobectomy. 
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SUMARIO 


En un perfodo de ocho afios, 97 enfermos murieron en un sanatorio, verifi- 
candose en ellos 65 autopsias. 

Esos 65 casos autopsiados se han dividido en tres grupos: los diagnosticados 
correctamente antes de la muerte; los diagnosticados casi correctamente; y 
aquéllos en que se hizo un diagndéstico eréneo al darlos de alta. 

Cincuenta y uno (78%) fueron diagnosticados correctamente, y en 44 habia 
alguna forma de tuberculosis. En los otros 7 habia una afeccién no tuberculosa, 
ya pulmonar o de otro género, y fueron recibidos para estudio. 

En siete se hizo un diagndéstico casi correcto antes de la muerte, comprendiendo 
casos de fibrosis pulmonar, probablemente tuberculosa, leucemias linfaticas y 
mielégenas agudas con lesiones pulmonares, sarcoma del mediastino, metastasis 
de sarcoma pulmonar, metastasis de carcinoma pulmonar y estenosis de la 
valvula mitral con siffilis congénita y derrame pleural bilateral. 

En el grupo de los errores de diagnéstico figuraban siete enfermos: dos con 
actinomicosis pulmonar primaria, uno de coccidiomicosis y lupo tuberculoso, 
uno de nefritis crénica (aparentemente postescarlatinosa), uno de fibrosis 
pulmonar en placas aguda, posiblemente tuberculosa, y uno de bronquiectasia 
crénica con neumonitis. Expdénense las causas que motivaron los errores de 
diagnéstico en el alta. 

Agréganse también 10 muertes en antiguos enfermos del sanatorio y los 
hallazgos autdépsicos, pues casi todos los permisos para las autopsias fueron 
obtenidos por un miembro del claustro o a peticién del autor. Los diagnésticos 
al dar de alta fueron esencialmente correctos en 5, casi correctos en 2 y errdéneos 
en los otros 3. Sdlo uno padecia de tuberculosis pulmonar y murié al tratar de 
ejecutarse una lobectomia. 
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PNEUMOPERITONEUM SUPPLEMENTING PHRENIC PARALYSIS’! 
ARNOLD B. RILANCE? anp FREDERICK C. WARRING, Jr. 


In a previous publication (1) we described the response to treatment of a 
group of 55 patients who had received pneumoperitoneum to supplement phrenic 
paralysis. Since that time 46 additional patients have been similarly treated. 
This report briefly summarizes the results obtained in the total series of 101 
patients. 

Before comparing the effect of treatment in these two groups it is important 
to point out certain differences in their composition. The first consists of a 
consecutive series of patients treated by phrenic paralysis in whom, for the most 
part, pneumoperitoneum was induced as an experimental procedure. Some of 
these patients might have had a satisfactory result without pneumoperitoneum. 

Compared with the first group, the second series of 46 patients were more 
difficult therapeutic problems. Patients, who with phrenic paralysis alone 
could be expected to show favorable response, were not at first given pneumo- 
peritoneum. Only after failure to demonstrate improvement was pneumo- 
peritoneum instituted. However, in other cases where large cavities, progressing 
tuberculosis with persistent fever or haemoptyses indicated a particularly un- 
favorable prognosis pneumoperitoneum was promptly induced in order to obtain 
immediate maximum elevation of the paralyzed hemidiaphragm. ‘Thus, this 
second group of patients comprised those in whom the prognosis for the use of 


phrenic paralysis alone was either proved to be, or for other reasons was believed 
to be unfavorable. 

In 16 of the 46 patients active bilateral disease was present at the time treat: 
ment was begun. In not a few instances the procedure had little prospect of 
arresting the disease, but it was used in the hope that such patients might be 
sufficiently improved to later undergo thoracoplasty. 


RESULTS 


Results of treatment are summarized in table 1. In spite of the more unfav- 
orable cases included in the second group, closure of cavities was quite satis- 
factory. In one patient with a bronchial lesion cavity was closed but sputum 
continued to be positive. 

In table 2 the results of cavity closure are evaluated in relation to the position 
of the cavities in the lung field.2 A larger proportion of cavities in the lower 
and middle thirds of the lung were closed. This may partly be accounted for 
by the fact that cavities in the upper third are often chronic and more frequently 
require major collapse measures to effect their closure. 


1 From the Laurel Heights State Tuberculosis Sanatorium, Shelton, Connecticut. 
259 Trumbull Street, New Haven, Connecticut. 
® Tables 2 and 3 in our first report list 41 cavities in 34 patients. In this paper only the 
one significant cavity in each case has been tabulated, thereby reducing the total from 
41 to 34. 
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TABLE 1 


FIRST GROUP 


SECOND GROUP 


Cases of pneumoperitoneum 


Abandoned (ineffective rise or insufficient trial) .... 


55 
18 


46 
17 


Cases for evaluation 


Minimal 
Moderately advanced 


Classification 


Far advanced...................... 


Positive before treatment 


Sputum Content negative after treat- 


2 


1 


15 (42%) 


9 


0 (35%) 


25 (38%) 


{Patients with cavities 


Cavities \ Cavities closed by treatment 


34 


19 (56%) 1 


27 


1 (41%) 


61 
30 (49%) 


Patients assisted to thoracoplasty 


7 


9 


16 (24%) 


TABLE 2 


FIRST GROUP 


SECOND GROUP 


TOTAL 


POSITION OF CAVITY 


Cavities Closed 


Cavities 


Closed 


Cavities 


Closed 


21 
9 
4 


11 
4 
4 


Upper third of lung 
Middle third of lung 
Lower third of lung........ 


21 


4 
2 


7 
3 
1 


42 
13 
6 


18 


34 19 (56%) 


27 


11 (41%) 


61 


TABLE 3 


FIRST GROUP 
SIZE OF CAVITY 


SECOND GROUP 


TOTAL 


Cavities Closed 


Cavities 


Closed 


Cavities 


Closed 


7 
3 
11 


2.0 cm. or less 
2.0 to 3.0 cm 
3.0 to 4.0 cm 
4.0 to 5.0 cm 
5.0 cm. or more 


8 
4 
Multilocular 1 


1 


10 
7 
16 
11 
8 
9 


| 34 | 19 (56%) 


27 


11 (41%) 


61 


30 (49%) 


Cavities are grouped according to size in table 3. 
The 37 cases with effective rise in the first report have now been followed for 
periods ranging from three to five years. Three of these patients who had closed 
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cavities and negative sputum have relapsed. On the other hand 2 other patients 
with closed cavities but positive sputum at the time of the first report have since 


become negative. 


COMPLICATIONS 


No significant complications directly due to the use of pneumoperitoneum were 
encountered in the second series of patients. 

The incidence of acute appendicitis in the pneumoperitoneum group was, 
however, considerably higher than in the rest of the sanatorium population. 
During the last six years, 13 cases of proved acute appendicitis developed among 
2.017 patients who had never received pneumoperitoneum. Of the 101 patients 
given pneumoperitoneum, acute appendicitis occurred in 7—in 5 during the 
time when air was present in the abdomen and in 2 within four months after 
refills had been discontinued. In both groups the infection was pyogenic in 
some instances and mixed tuberculous and pyogenic in others. No explanation 
can be given for the fact that the incidence of appendicitis was eleven times 
greater in those patients treated by pneumoperitoneum than in other tuberculous 
patients. 

It is possible that pneumoperitoneum could have a very undesirable effect if 
intraibdominal infection should develop. Presence of air might thwart any 
physiological attempt to localize the infection in one area of the peritoneal 
cavity. When early signs of appendicitis have appeared in our cases, appendec- 
tomy has been performed promptly. 


One patient with pneumoperitoneum developed an acute generalized peri- 
tonitis following rupture of a chronic tubo-ovarian abscess. Since pelvic in- 
flammatory disease is not uncommon it is probably wise, where its existence is 
suspected, not to use pneumoperitoneum. 


COMMENT 


It does not seem desirable to use penumoperitoneum routinely, since there are 
certain potential hazards. An appreciable number of patients respond to phrenic 
paralysis alone. Unless rapid maximum elevation of the diaphragm is felt to 
be urgently needed it is preferable to give phrenicectomy an adequate trial by 
itself before supplementing it with pneumoperitoneum. 

A moderate number of patients (one-third of our cases) can be expected to 
show little additional elevation of the hemidiaphragm. In them the ineffective- 
ness of the procedure can be readily determined after a few refills and the treat- 
ment can be promptly abandoned. It is difficult to evaluate statistically the 
effect of phrenic paralysis with or without supplementary pneumoperitoneum. 
Nevertheless the percentages of cavity closure and sputum conversion were 
very encouraging in those patients with an additional rise of 2.0 cm. or more. 
Personal experience with individual cases in whom sustained arrest of tuber- 
culosis was primarily achieved by the use of pneumoperitoneum was even more 
convincing. 
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Basal cavities have responded particularly well and where these exist the 
procedure might warrant first consideration before other collapse measures, 
Where phrenic paralysis has been deemed the procedure of choice but has not 
been successful alone, supplemental pneumoperitoneum can be given a trial 
before passing to other forms of collapse therapy. All too often pneumothorax 
is mechanically ineffective and activity of the disease precludes immediate use 
of thoracoplasty. Phrenic paralysis and pneumoperitoneum may bring about 
such improvement that thoracoplasty is hastened. Frequently the combina- 
tion results in arrest of disease and thus obviates major surgery. 


SUMMARY 


1. One hundred and one patients with pulmonary tuberculosis received 
pneumoperitoneum to supplement phrenic paralysis. Treatment was aban- 
doned in 35 when it became evident that there was not sufficient additional 
rise (2.0 cm. or more) of the hemidiaphragm. 

2. Results of treatment in the remaining 66 patients are summarized. 

3. The incidence of acute appendicitis in the pneumoperitoneum group was 
found to be eleven times greater than in other sanatorium patients. 

4. Indications and contraindications for the use of pneumoperitoneum to 
supplement phrenicectomy are discussed. 


SUMARIO 


1. En cien enfermos de tuberculosis pulmonar se realizé el neumoperitoneo 
para complementar la parialisis del frénico, abandonandose el tratamiento en 35 
al ponerse de manifiesto que no obtenfa suficiente elevacién posterior (2 cm. o 
mas) del hemidiafragma. 

2. Sumarizase el resultado del tratamiento en los otros 66 enfermos. 

3. En el grupo del neumoperitoneo la frecuencia de la apendicitis aguda 
resulté ser 11 veces mayor que en los otros enfermos del sanatorio. 

4. Disctitense las indicaciones y contraindicaciones del neumoperitoneo para 
complementar la frenicectomia. 


REFERENCE 
(1) Rizance, A. B., anp Warnrina, F. C.: Am. Rev. Tuberc., 1941, 44, 323. 
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WAR AND TUBERCULOSIS! 
ROBERT G. PATERSON? 


Before the present conflict, war and disease have been inseparable, boon com- 
panions. In fact, disease has been the greatest killer and the most potent 
factor in death and disability. Epidemic and pandemic situations have been 
created in all past wars which have accounted for deaths and disabilities far 
exceeding those in actual combat. However, at the moment, World War II 
appears to present a reversal of conditions resulting from all previous wars. 

In World War I, there were examined physically at local boards about 2,510,000 
men between the ages of twenty-one and thirty years. This examination, you 
will remember, was the usual physical inspection of the man without X-ray. 
The X-ray work was done in the camps after the induction of the men. 

To-day, however, in World War II, it is estimated that 16,000,000 men will 
be called for examination by the end of 1943, and that 12,000,000 of these will 
have been given an X-ray before induction (1). 

Here we have the setting for raising the program of tuberculosis control up 
to a level that few of us ever dreamed would be presented. Now the question 
is, how are we going to take advantage of such an opportunity? 

In Public Health Reports, Dr. Herman E. Hilleboe, in charge of the Tuber- 
culosis Control Section in the United States Public Health Service says: 


“The case load of known tuberculosis in every State will soon be doubled to tripled. 
If it were possible to furnish each patient with all the services successfully employed 
in the control of the disease, and thus prevent him from spreading sickness to others, 
the battle against tuberculosis would be practically won. Unfortunately, no State has 
the facilities and personnel to do a complete job” (2). 


Here is a succinct statement of our problem. Let us look at this paragraph 
a bit closely. When you recall it was not until 1941 that there was established 
in the United States Public Health Service a “tuberculosis control section,” 
you may well say ‘now that we have such an instrument, what are we going to 
do with it?’”’ We can adopt one of several courses: first, we can accept it as one 
more addition to our forces; second, we can neglect to use it; and third, we can 
muster all our resources—official and unofficial—behind the Section to make it 
the spearhead of our entire attack upon the disease. 

Myers (3), in his fascinating account of the conquest of tuberculosis in animals, 
makes the categorical statement that: 


“Human Medicine is forty years behind Veterinary Medicine in the tuberculosis control 
program. The views and activities of the former in 1940 are the same as the veterinarians 


of 1900.” 


1 Presented at the 30th annual meeting of the Mississippi Valley Conference on Tuber- 
culosis, Edgewater Beach Hotel, Chicago, September 9, 1943. 

? Executive Secretary, Ohio Public Health Association, Columbus, Ohio. Member War 
Emergency Committee, National Tuberculosis Association. 


357 


358 ROBERT G. PATERSON 


As one reads this record, it becomes clear that Veterinary Medicine, working 
through the United States Bureau of Animal Industry, Department of Agricul- 
ture, began a nation-wide program of education and control in 1917 which has 
been so successful that the incidence of reactors declined from 1917 to 1942 from 
3.2 to 0.04 per cent. The lesson in this program for us is the close scientific, 
financial and administrative codrdination between the official agencies on na- 
tional, state and local levels backed up by an unofficial program of education 
carried through on all three levels. 

It seems perfectly obvious that those of us interested in the control of human 
tuberculosis have had a successful pattern demonstrated for us, one which we 
should be able to follow with equal success. The Bureau of Animal Industry, 
with funds supplied by Congress, working through the various State Depart- 
ments of Agriculture set up a state-wide plan of control, financially and adminis- 
tratively assisted by the Federal Government. This gave a high degree of 
professional capacity in the personnel and assured continuity in the application 
of the program. 

It seems clear, therefore, that we need to visualize and to work for an official 
control program which will be well coérdinated and effectively administered on 
the national, state and local levels. Such a program will involve legislation, 
appropriations, qualifications of personnel and standards of administration— 
all headed up in the Tuberculosis Control Section of the United States Public 
Health Service. 


CASE-FINDING 


Never before in the history of the tuberculosis movement has such a golden 
opportunity in case-finding presented itself as is found during the present war 
situation. This opportunity has been analyzed vividly for us by Miss Mary 
Dempsey, statistician on the staff of the National Tuberculosis Associa- 
tion. In the July, 1943 issue of the AMericAN REVIEW OF TUBERCULOSIS, 
Miss Dempsey (1) shows that before the end of 1943 there will have been called 
for examination 16,000,000 men and that an estimated 12,000,000 men will 
have been given an X-ray examination before induction. These are the basic 
figures to remember. She then goes on to show that at least one per cent, or 
120,000, will be deferred for tuberculous conditions; that one-third, or 40,000, 
of these deferred are classified as having lesions considered significant; that 
one-half, or 20,000 of these significant cases are classified as moderately advanced 
and far advanced, all of which need sanatorium care; that one-fourth, or 5,000, 
of the remaining significant cases are classified as minimal and considered to be 
in need of sanatorium care. Making in all, a total of 25,000 cases found among 
recruits who are in need of sanatorium care. 

The method in vogue for the clearance of these persons from the Service 
Command Areas is for the reports to be made directly to the State Departments 
of Health and through them to the local health authorities. In view of what 
has just been said about the present organization of State Departments of Health 
for the control of tuberculosis, it can readily be deduced that many of these 
persons are never going to receive any follow-up at all. In some states and 
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local areas, arrangements have been made whereby our associations are drawn 
upon for the follow-up work. However, if we do not plan, and plan now, to 
devise an escape-proof scheme to garner in the 40,000 persons, we will have 
allowed the golden opportunity to elude our grasp. 


HOSPITALIZATION 


In the article to which reference has just been made (1), Miss Dempsey pro- 
ceeds to analyze the status of the several states with respect to their ability to 
provide additional hospital beds for the estimated 25,000 new cases revealed by 
the case-finding program. She uses Ohio as an example. Here is her analysis: 


“For example, in that year (1940) 5 per cent of all tuberculosis deaths in the United States 
occurred in Ohio. Therefore, we may assume that 1,250 of these 25,000 estimated new 
cases will prove to be Ohio’s responsibility. On a minimum basis of two beds per death 
in 1941, Ohio should have 5,922 beds. In 1942, however, the state had but 4,960 non- 
federal beds, or a deficit of 962 beds, even based on a minimum standard. With an 
estimated figure for Ohio of 1,250 new cases, which under normal conditions would not 
have become known at this time, it becomes evident that Ohio should have approxi- 
mately 2,200 additional beds if it is to provide care for all newly found cases in need of 
hospitalization. Evidence that this figure is not exorbitant is provided by the fact that, 
even with 2,200 additional beds, Ohio would still be short the recommended three-bed 
ratio by about 1,700 beds.” 


She further states: 


“The recommended standard as opposed to the minimum standard is three beds per 
annual death. Based upon 1941 deaths, 7 states and the District of Columbia met this 
standard in 1942. They were Colorado, Connecticut, Michigan, Minnesota, North 
Dakota, Rhode Island and Wisconsin.” 


It can be shown, I believe, that since World War I, there has been a decided 
slowing down in the provision of new or additional hospital beds for the tuber- 
culous and this is especially marked since 1929. Whatever causes may be as- 
signed to explain this condition, the fact still remains that the tuberculosis 
movement has not kept pace with the needs in this respect, and we are in a very 
tight corner at this very moment so far as our ability is concerned to get the 
additional beds we need. Can priority be secured from the Federal Govern- 
ment for such buildings as are required even were the states and local units of 
government themselves prepared to make available the necessary funds? And 
don’t forget that, under the conditions prevailing at the end of World War I, 
these beds would have been provided directly by the Veterans’ Administration. 

The solution of this acute problem is then one of the major programs facing 
us and we should certainly be planning now for its solution the moment this 
war ends. 

INDUSTRY 


Hilleboe (2) has shown that: 


“Tuberculosis strikes down the very individuals who are most valuable as war workers— 
men and women between the ages of twenty and forty-five. Nearly one-half (47 per 
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cent) of all deaths from tuberculosis in this country during the period 1939-41 occurred 
among this age group. When workers are attacked by tuberculosis—and 1 per cent of 
our industrial man-power is attacked—they perform their jobs inefficiently, increase 
absenteeism and unwittingly spread sickness to others.” 


The Tuberculosis Control Section of the United States Public Health Service 
has embarked upon a program of case-finding among industrial employees which, 
in the future, should assume the same importance as that carried out by the 
military forces at the present time. 

Miss Dempsey analyzes this phase of the program in her article and estimates 
that by the end of 1943 the total number examined by X-ray in industry will 
reach 2,000,000. She applies the same formula here that she used in the case- 
finding among drafted men and those who tried to enlist. Her results are 30,000, 
or 1.5 per cent, will have been found to have tuberculosis; 10,000 will have been 
classified as having active tuberculosis; and 6,000 will be considered to be in 
need of sanatorium care. 

This development on a large scale has opened a vista of possibilities which 
has been glimpsed, but never attained by tuberculosis workers. The oppor- 
tunity is now directly in front of us and we should plan effectively to make the 
most of it. And in this connection, should we not work for a similar scheme of 
examination of all persons applying through the United States Unemployment 
Service for placement in industry? 

Another aspect of this problem of tuberculosis in industry which has always 
been present but which has become more acute in these war days is that relating 
to the migratory tuberculosis worker. The rapid shift of workers from one part 
of the country to another has intensified the question of the care of the tuber- 
culous migrant. After many years of disccussion and little action, it appears 
now that a plan is under consideration whereby the tuberculosis movement should 
appeal to Congress for sufficient funds to be disbursed by the Tuberculosis 
Control Section of the United States Public Health Service as reimbursement 
to the sanatoria throughout the country for hospital expenditures for all migrant 
tuberculous workers. This can be accomplished in the forthcoming session of 
Congress if we are all convinced of its practicability and its desirability. It 
appears to be the only feasible solution of a troublesome problem. 


REHABILITATION 


When we come to the rehabilitation of the tuberculous, we are again con- 
fronted with a golden opportunity equal to that in case-finding. How well we 
acquit ourselves in this area will depend almost solely upon our own efforts. 
The tentative issue of Rehabilitation Programs for State and Local Associations 
issued by the Rehabilitation Service of the National Tuberculosis Association (4) 
in 1942 will undoubtedly become the working handbook in the near future. The 
Congress is aware of this problem and has made available a greatly expanded 
and strengthened State-Federal program of vocational rehabilitation. The 
Barden-La Follette bill is now a law and the rehabilitation of the tuberculous 
patient is the responsibility of the tuberculosis organizations. It would seem 
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that in this respect we have come more nearly to the establishment of the basic 
fundamentals than in any other phase of our program. 


EDUCATION 


Who can measure the extent or the intensity of the educational process which 
has taken place in the tuberculosis field since December 7, 1941? When we 
consider that one out of every five adults in the United States will have been 
X-rayed by the military forces or by state and federal health agencies by the end 
of this year, we are face to face with an educational program of immense pro- 
portions. To say that every one of the 17,000,000 individuals understands or 
profits by the mere act of X-raying would be to exaggerate. But one fact is 
certain, that the mere act of X-raying starts a train of questioning and thought 
on the part of each person, which is the goal long sought by the tuberculosis 
movement. 

Furthermore, who can measure the professional education that has gone for- 
ward through the ranks of the Military Medical Services themselves? Prior 
to our entry into the war the National Tuberculosis Association conferred with 
the Surgeons-General of the Army and the Navy on plans for preventing, through 
the general use of chest X-ray films, the enlistment of men suffering from tu- 
berculosis, especially in its occult form. The adoption by the armed forces 
of this policy of X-raying all applicants created interest in a similar service for 
essential war workers in industry. This educational opportunity was readily 
recognized by the Surgeon-General of the U. 8S. Public Health Service and 
doubtless had its influence in the decision to inaugurate a Division of Tuber- 
culosis Control. 


SUMMARY 


Opportunities for enlarged effectiveness in the control of tuberculosis have 
increased enormously in World War II as compared with those of World War I. 
The successful coéperative program—federal, state and local—carried out in 
the conquest of tuberculosis in animals offers many suggestions for those engaged 
in the control of human tuberculosis. The specific areas for increased oppor- 
tunities for control are: case-finding due to the application of the X-ray by the 
military authorities; in hospitalization of new patients discovered by the case- 
finding program; the extension of physical examination to employees in industry; 
the establishment of rehabilitation programs on a federal, state and local basis; 
and, the extensive and intensive mass and professional educational opportunities 
inherent in the foregoing areas. Effective control of human tuberculosis now 
depends upon the alertness of all the social forces which have a part in such a 
program. 


SUMARIO 


Comparada con la Guerra Mundial I la Guerra Mundial II ofrece oportuni- 
dades mucho mayores para acrecentar la eficacia de la lucha antituberculosa. 
El éxito de las obras cooperativas—federales, estatales y locales—llevadas a 
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cabo para dominar la tuberculosis en los animales, ofrece muchas indicaciones 
a los que se dedican a la lucha contra la tuberculosis humana. Los puntos 
especificos que prometen mayores éxitos son: descubrimiento de casos debido 
a la aplicacién de los rayos X por las autoridades militares; hospitalizacién 
de los enfermos nuevos descubiertos mediante la pesquisa de casos; extensién 
de los exAmenes fisicos a los obreros en las industrias; establecimiento de obras 
de rehabilitacién sobre una base federal, estatal y local; y extensas e intensas 
oportunidades educativas disponibles tanto para el ptiblico como para los 
profesionales. La lucha eficaz contra la tuberculosis humana depende ahora 
de la utilizacién de todas las fuerzas sociales que deben participar en la campaiia, 
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THE LARYNGEAL SWAB! 
E. FRAENKEL 


The laryngeal swab, as a method of providing samples of pulmonary and 
bronchial secretion for diagnostic purposes, has met with growing appreciation, 
but does not seem to have been used, till now, as much as it deserves. 

There are various reasons why patients with a lesion suggestive of destructive 
processes do not gratify the demand for sputum or for the appropriate kind of 
sputum. Frequently, the discharge has always been or has become, after the 
disease has passed from the acute into the stationary phase, so scanty that 
expectoration is altogether missing from lack of material. Consequently, the 
search for the causative bacteria, mainly tubercle bacilli, must have recourse 
to the droplets flung out, with the expiratory air, during the cough explosion. 
These droplets may be collected on the laryngeal swab. 

In other cases it is apparently the cough reflex or the expectorative mechanism 
which fails to work, since the swab shows, on its withdrawal from the larynx, 
a proper layer of mucus and/or pus, indicating that there is sufficient discharge 
to produce sputum. The causes of this functional inadequacy are not known. 

A third group comprises the small minority of patients who are unwilling to 
offer the material for the test of their infectiousness. 

The technique is simple. All that is required, besides the laryngeal mirror, is 
a small cotton-wool mop fastened, that is, twisted or clamped, on a laryngeal 
swab-holder of any type. Needless to say, special attention must be paid to 
the safe attachment of the swab, in order to prevent its slipping and retention 
in the larynx. As detailed inspection is not needed and a rough sight of the 
epiglottis and the vocal cords will render sufficient orientation, the use of the 
anaesthetizing spray may be reserved for exceptional cases. Patients whose 
throats are particularly irritable may be given a Euphagin tablet to suck. Once 
the swab has passed, with the mirror as a guide, to the back of the epiglottis, the 
majority of the patients start coughing and this results in the deposition of some 
discharge or some droplets on the surface of the swab. If the reflex fails to work, 
the patient should be asked to cough. 

The material obtained may be used for direct smear or submitted to a more 
elaborate process. Culturing of the swab has been recommended by E. Nassau 
(Proc. Roy. Soc. Med., 1941, 34, 397). Generally, the number of bacilli carried 
on the swab is very small, and to trace them in the direct smear calls for per- 
severing search. 

The laryngeal swab is a supplement to sputum examination and is of equal 
value in regard to both differential-diagnostic decisions and estimation of thera- 
peutic results. As for the latter, it is well known how often the failure to identify 
an uncontrolled cavity in a seemingly well collapsed lung frustrates the treat- 


1 From High Carley Sanatorium, near Ulverston, Lancashire, England, Dr. George Leg- 
gat, Medical Superintendent; under the Lancashire County Council, Dr. G. Lissant Cox, 
Central Tuberculosis Officer. 
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ment; so long as the tomogram is not commonly available, and even when it is, 
the information which the laryngeal swab is able to contribute should not be 
ignored. 

The method is not in rivalry with culture, as can easily be seen. Gastric 
lavage may be successfully used instead of the swab or may even be more service- 
able if the sputum is unobtainable owing to its being swallowed.2 It is worth 
mentioning that the swab afforded, in our material, considerably more positive 
results than the culture of sputa which had been found negative on the ordinary 
direct smear: if the sputum specimen which the patient produces is not derived 
from the deep respiratory tracts, as is often the case, its most scrupulous handling 
cannot provide the required information. 

Out of 261 samples taken with: the laryngeal swab during the past twenty-four 
months at High Carley Sanatorium, 54 (20 per cent) revealed tubercle bacilli on 
direct examination. The figure cannot claim a great deal of significance since 
the cases have been, to some extent, indiscriminately chosen, quite a number of 
them being submitted to the test merely in order to corroborate the hardly 
doubtful diagnosis of a nontuberculous lesion. A more instructive figure will 
be furnished if the evaluation is confined to the “‘potentially open”’ cases, that is, 
those whose physical or radiological findings were indicative of tuberculous tissue 
disintegration, but who had not produced a positive sputum. The result is as 
follows: in 38 out of 60 specimens (60 per cent) taken from 27 potentially open 
patients the direct smear was found to be positive; from only 4 out of these 27 
patients (15 per cent) could no positive smear be obtained with repeated swabs. 
Culturing and animal inoculation might have given a still greater positive pro- 
portion, and this should be done if an important decision depends on the result. 

The answer to the question whether a patient who has no sputum but a positive 
laryngeal swab ought to be considered and treated, from the public health point 
of view, as infectious, rests with the nature of the case and the behavior of the 
patient. If the cough is violent, ample spread of bacilli-laden droplets must be 
assumed. On the other hand, demonstration of a few bacilli in the laryngeal 
swab of an intelligent, conscientious and disciplined person, with the absence of 
both sputum and cough, should, in the writer’s opinion, not stigmatize him as a 
dangerous member of society, as far as no intimate contact with children and 
adolescents is concerned. This brief remark may be permitted although the 
matter is not within the province of the present paper. 


SUMMARY 


The diagnostic significance of laryngeal swabs for the demonstration of tubercle 
bacilli is discussed. 


2 In a recently published paper (Am. Rev. Tuberc., April, 1943, 47, 413) J. L. Robinson 
and W. T. Dunn report 30.3 per cent positive results in 1,000 gastric lavages performed on 
sputum-negative adult patients of Olive View Sanatorium, California, with the material 
cultured. Investigations directed to compare the efficiency of gastric lavage and laryngeal 
swab have not come to my knowledge. 
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THE LARYNGEAL SWAB 


SUMARIO 


Disctitese la importancia diagnéstica de los frotes laringeos para el hallazgo 
de los bacilos tuberculosos. 


I wish to express my gratitude to Dr. G. Lissant Cox, Central Tuberculosis Officer of 
Lancashire County Council, and to Dr. George Leggat, Medical Superintendent of High 
Carley Sanatorium, who encouraged the investigations and gave his advice and sanction. 
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THE MAGAZINE CASSETTE X-RAY UNIT! 


HERBERT R. EDWARDS anp AARON SIEGEL 


The increased emphasis on routine chest X-ray services in connection with 
regular clinics, general medical services and the mass X-ray service in tuberculosis 
case-finding has placed increased problems and expense on agencies interested 
in and conducting such services. 

The standard equipment, taking 14” x 17” or 10” x 12” films, has certain 
limitations due to the use of cassettes which require considerable time in loading, 
unloading and processing of films. Thus, the technician in a given laboratory 
is limited in the number of chests that can be radiographed in the average day’s 
work. This volume can be stepped-up by the use of additional personnel but 
this supplementation also reaches a limit below the demands of present day 
practice. 

The use of cellulose film of standard sizes is also a determining factor on the 
basis of cost. For the past ten years, the Department of Health has used an 
increasing amount of sensitized paper in 14” x 17” sizes which has greatly reduced 
the cost of film, but, like with cellulose, the output of a clinic is eventually limited 
by the physical factors previously mentioned with standard equipment. 

At the beginning of the induction of selectees for the Armed Forces, the De- 
partment provided the chest X-ray service for the local induction centres. In 
1941, this was taken over entirely by the Army. To meet the demands of this 
service to provide an X-ray interpretation within a matter of minutes, the 
standard roll paper method was modified (1). This modification opened possi- 
bilities for new designing that would combine the feature of roll paper methods 
with stationary roentgenographic equipment. Several models of such equip- 
ment were developed by the company and put to practical test in three of our 
busy clinics. There has finally been developed a model that incorporates several 
unique features that provide a roentgenogram superior in quality to previous 
methods, speed of action, increased volume of service and definite savings both 
in capital outlay and in day by day operation. 

The Magazine Cassette unit is illustrated in figure 1. It consists of two parts, 
the magazine and the base. The base is provided with casters permitting the 
entire unit to be rolled into the dark room for loading and unloading. The unit 
can be placed in front of any ordinary cassette-holding device or against a blank 
wall. 

The company supplies sensitized paper in rolls long enough to provide fifty 
14” x17” films. Perforations are provided at 17” intervals and a wedge-shaped 
slot is cut at each edge of the paper at this point. This serves to automatically 
stop the film when a new area is to be exposed. 

The magazine is fastened to a platform on four legs which slide into the base 
thus making the unit adjustable to the height of the patient. The front panel 


1 From the Bureau of Tuberculosis, New York City Department of Health. 
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of the magazine is of thin press-board so that the patient is in close proximity to 
the film. A par-speed radiographic screen is mounted on sponge rubber on a 
metal plate within the magazine. This is controlled by a lever on the outside 


Fic. 1. A. Vacuum gauge; B. Lever for controlling; C. Exposure counter; D. Crank 


for bringing film forward; E. Magazine; F. Control for raising and lowering magazine; 
G. Base. 


of the unit. When a new area of film is required, the screen and plate are pulled 
hack and the film is brought forward by means of a crank until the slot in the 
paper is reached at which point it automatically stops. The technician then 
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brings the screen forward and is ready for the next exposure. The screen is in 
absolute proximity to the film so that contact between film and screen is ex- 
cellent. This feature results in a degree of contact that is hardly possible with 
conventional cassettes. 

A modification of this unit has been developed in which a vacuum pump is 
used to create even better contact between screen and film. 

The paper is loaded quite like loading an ordinary camera, through the rear 
of the magazine which opens completely by two hinged doors. It is threaded 
between the screen and the front panel with the emulsion side facing the screen. 
Thus, the finished film shows the heart shadow on the reviewer’s right, which is 
the conventional method for reading chest films. 

The speed with which the unit can be operated depends on the staff available. 
Mechanically, the unit can be operated at the rate of about 100 per hour. Prac- 
tically, two technicians and one clerk can radiograph, process and assemble 
about 150 radiographs per day with the usual dark room facilities. If the dark 
room, drying room and undressing facilities are increased, and an efficient 
method for regulating the flow of patients in and out of the radiograph room is 
employed, the addition of one dark room technician and two clerks will permit 
from 300 to 400 radiographs per day to be taken, processed and assembled. Our 
clinics are equipped with 10 gallon developing and fixing tanks. Most units 
have only one X-ray technician and only the busiest have a part-time clerk. In 
such units, it is estimated that the output can be increased up to 50 per cent 
without additional staff. 

The processing of the films taken with this equipment offers certain advantages 
over single films taken in the conventional manner. The unit is rolled into the 
dark room and the entire roll or such part of it as has been exposed can be sep- 
arated from the unexposed part along the perforations. The exposed films may 
then be placed in a light-tight box to be developed later. In fastening the films 
to the conventional hangers, two films are torn from the roll, folded along the 
perforation, emulsion side out, and fastened with the folded portion at the top 
of the hanger. This permits developing two films on each hanger and increases 
the capacity of the developing tank by over fifty per cent. 

Developing, fixing and washing are accomplished in the usual manner. The 
processing solutions supplied by the manufacturer are most satisfactory but we 
are using solutions provided by another company with good results. The films 
may be dried in standard dryers or by hanging the films in an adequately venti- 
lated room suitably equipped with electric fans. 

When paper film is used in the conventional cassette, it usually requires about 
four times the exposure given to cellulose film. This is because the front screen 
of the cassette does not enter into the making of the radiograph (with paper) 
but rather absorbs a considerable amount of the X-radiation. This screen has 
been eliminated in the magazine unit and as a result the exposure required very 
nearly approximates that used with cellulose film. 

We are using the unit with two different types of X-ray apparatus. One is 


a mechanically rectified 100 m.a. unit with which 100 m.a., 345 second, 5 feet is 


used, and the others are 500 m.a. units with which 200-300 m.a., 35 second, 6 
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feet is used. The diagnostic quality of the film with both units is excellent. As 
a matter of fact, we are not using the method as a screening medium only, but 
rather as an actual diagnostic medium. That is, we use these units in following 
contacts, known cases, consultation, etc., as well as for survey (apparently 
healthy) cases. The number of times retakes are required on cellulose film for 
other than technical errors is very small. We use the unit in taking laterals, 
obliques, apical and lordotic films except in very heavy persons. It is also useful 
in bronchograms, oesophograms and radiograms where barium has been admin- 
istered to demonstrate diaphragmatic hernias. The magazine can be provided 
with a channel so that a wafer-grid may be used for certain techniques. It is 
our impression that the magazine unit can be used effectively even with X-ray 
apparatus of no more than 30 m.a. capacity. Certainly the films obtained with 
such units will be more than adequate as a screening medium and may even be 
useful for follow-up. 

The uniform quality possible with a wide range of X-ray apparatus capacity is 
well illustrated in figure 2. Four films are presented of the same chest with four 
widely varying techniques, ranging from 300 m.a. at 6 feet, 7 second, at 62 
k.v., to 30 m.a. at 4 feet, 3 second, at 67 k.v. Yet the essential quality of 
the film does not vary as much as those widely variable techniques would indicate. 
It is reasonable to assume, therefore, that the Magazine Cassette can be used 
with available portable units as well as the higher powered stationary apparatus. 
The extra speed and capacity with this unit would undoubtedly greatly extend 
the services of the portable unit of lower capacity still used in many localities. 


DISCUSSION 


The Department of Health through its Bureau of Tuberculosis operates 20 
chest clinic stations throughout New York City. These stations are operated 
on a session basis which averages three hours and may be morning, afternoon 
or evening. 

During the year 1942, we made 121,223 X-ray exposures in these clinics. It 
is conceivable that, with the use of the vacuum Magazine Cassette and a few 
additional clerks, we could average 75 films per day in each clinic, making a total 
of approximately 20,000 per unit or 400,000 for all 20 units per year. This is an 
increase in output of approximately 300 per cent. This additional service could 
be directed to localized mass surveys and is a figure which is four times larger 
than any year’s survey in our experience by the conventional rapid roll paper 
method. 

It is of interest to point out that for reasons of economy we have been con- 
stantly shifting from cellulose to paper in the cut sheet form. The determination 
to shift from cellulose to paper was based on the fact that in our experience dating 
back to 1933 we have found the paper film to be entirely adequate for routine 
work. The economy factor has resulted in a basic saving of two-thirds of the 
cost of standard 14” x 17” cellulose film. The scarcity of cellulose film is already 
being felt throughout the country by physicians as well as institutions and is 
likely to become more acute. 

Consideration has been given to the microfluorographic equipment on the 
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market as a method of economy and to possibly boost the output of the individual 
X-ray unit. We have made comparisons of the product of some units of this 
type of equipment with the 14” x 17” cellulose and paper films and are not con- 
vinced that the microfluorograms are equal to the 14” x 17” paper films in our 
work. The cost of installation of special equipment for the microfluorograph 
would not only be difficult at this time but it would, as well, represent a consid- 
erable financial outlay. The Magazine Cassette unit is provided by the manu- 
facturer of the paper film on a rental basis, and he is responsible for ordinary 
wear and tear. 

The X-ray services of our chest clinics are equipped with units varying in capac- 
ity from 100 to 500 m.a. Thirteen units are valve-tube models with rotating 
anode tubes. Thus, we have excellent equipment that is capable of the maxi- 
mum film quality and this, undoubtedly, is in large part the reason that our 
experience with paper has been so satisfactory. Also all of our technicians are 
specialists in chest roentgenography as that is practically the only type of work 
done. 

It has been our experience that the mobile survey unit that can be moved from 
place to place is essential in certain survey operations, such as colleges, vocational 
high schools, shops and other locations where large numbers are concentrated 
at a given point. There are, however, in most of our health centre districts, a 
number of smaller groups of population related to shops, community centres, 
public assistance groups, etc. that have such small numbers that it would not 
be economical to bring the machine to them and, furthermore, there would be 
no place as suitable as the district clinic to do the work. Such groups will come 
to the district clinic and, if they can be channeled to report at nonclinic sessions, 
the available X-ray facilities may be utilized to their maximum capacity. 

A program of this sort has been developed and was reported by Miller and 

Henderson (2). In this study extending over three years, 5,153 persons were 
X-rayed at nonclinic sessions without overtaxing the local facilities. This 
program utilized paper in cut-sheets with standard processing procedures which 
are more time consuming than will be the new Magazine Cassette unit. The 
significance of this study was further emphasized by the fact that 2.9 per cent 
of those examined were found to have significant lesions of chronic pulmonary 
tuberculosis. All such cases and their contacts were placed under routine super- 
vision. 
Another program of a similar character in which the new unit will be used will 
start this fall in the East Harlem Health Centre District. As this area houses 
a very low economic level of the population with a substantial proportion of 
Puerto Ricans among whom tuberculosis is a serious problem, the advantages 
of a constant survey program need no further elucidation. 

Two units have been used in our busiest clinics for several months with the 
greatest satisfaction to the clinicians and technicians. Eight are being installed 
at this time and more will follow in other clinics. 
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SUMMARY 


Anew X-ray device, the Roll Paper Magazine Cassette has been found to offer 
marked advantages over standard equipment in the following ways: 

1. There is no initial outlay for equipment as the unit is rented and kept in 
ordinary repairs by the company. 

2. The single screen and the positive contact result in a uniformly higher 
quality of finished product. 

3. The unit can be used with standard X-ray equipment and dark room facili- 
ties and can be used effectively with equipment of low capacity. 

4, It will permit a large increase with existing personnel and a proportionately 
greater increase with more personnel than conventional methods. 

5. This unit will permit an appreciable amount of local mass surveys with exist- 
ing stationary equipment. The paper is cheaper and requires fewer retakes. 


SUMARIO 


Un nuevo dispositivo roentgenoldégico, o sea el carrete o cartucho de papel 
enrollado, ha mostrado decidida superioridad sobre los tipos clasicos en los 
siguientes sentidos: 

1. No cuesta nada la compra, pues el fabricante alquila la unidad y la man- 
tiene en funcionamiento. 

2. La pantalla tinica y el contacto positivo dan por resultado un producto 
acabado de calidad siempre superior. 

3. Puede utilizarse la unidad con los equipos corrientes de rayos X y las 
cAmaras oscuras habituales y también con aparatos de poca capacidad. 

4. Permite obtener un rendimiento mayor con el mismo personal y un aumento 
proporcionalmente mayor si se aumenta el personal, que con las técnicas co- 
rrientes. 

5. La nueva unidad permitird realizar un nimero apreciable de observaciones 
colectivas con los aparatos estacionarios de hoy dia. El papel resulta mds 
barato y necesita menos exposiciones repetidas. 


Acknowledgment 


The authors wish to acknowledge the assistance rendered in the development of this 
work by the following X-ray technicians on our staff: Maurice Lehv, George Weil, Miriam 
Gargle and Harold Roberts. Maurice Lehv is responsible for the photographic work. 


REFERENCES 


(1) Epwarps, H. R., anp Exruicu, Davip: Examination for tuberculosis, Roentgeno- 
graphic findings of 41,809 inductees and 9,541 National Guardsmen in New York 
City, J. A. M. A., July 5, 1941, 117, 40. 

(2) Mitter, RayMonp E., aNp HENDERSON, BEeaTricEe: The epidemiology of tuberculosis 
in low-income group, Am. Rev. Tuberc., 1943, 47, 334. 


al 
lis 
n- 
ur 
d- 
u- 
ry 
C- 
1g 
Ir 
re 
‘k 
n 
al 
d 
a 
Sy 
yt 
e 
f 

l 


HOUSEHOLD TUBERCULOSIS! 
Report of a Family Depletion 


DOROTHY ARENZ OPPENHEIM anp JACOB H. LANDES 


A report of extensive tuberculosis in a large family with a classical background 
of contributing factors is presented because of the public health interpretations 
and a possible cogent genetic factor in this family. The extension of the disease 
in the family unit is a result of household intimacy, associated with poverty, 
ignorance, lack of healthful conditions and poor housing. Such was the case in 
the family to be reported. An infected household associate was the first to come 
to the attention of the Health Department in New York City in 1937. 

With this index case (V., male) of pulmonary tuberculosis, a search for the 
source case, examination and follow-up of contacts and health education of the 
family were instituted. As we learned subsequently from scattered case his- 
tories, the family had been known since 1916, under variations in the family 
name, to a number of social, welfare and penal agencies. The parents, as recent 
Italian immigrants, were married in this country in 1908. From 1909 to 1929, 
12 children were born. One died in the first year of life in 1920 of broncho- 
pneumonia. Another child died at the age of four from the same cause. 

The balance of the family survived unspeakably poor, crowded conditions on 
the lower east side of New York and later in Brooklyn. The oldest son, whose 
existence was not known to us until 1943, had been sent to a penal institution 
some ten years prior to the contact of the Health Department with the family. 
The oldest daughter had been married for several years, rarely visiting her kin. 
She, too, became known to us in 1943. 

The next 3 boys had frequently lived elsewhere from early adolescence, re- 
turning during the depression era. Thus, in 1937, there were 8 siblings and the 
parents under Health Department surveillance and, as far as could be ascertained 
then, they constituted the family we listed. Later, 3 additional accessions 
entered the picture as the family of one of the boys (G.). The course of events 
is herewith described by cases in reported sequence: 


The T. Family: Cases and Deaths from Tuberculosis, and Others 
Date of Date of Present 
Cases Relationship Diagnosis Death Status 


Ee Index case April, 1937 July, 1938 
ae Brother June, 1937 May, 1940 
ere Brother August, 1937 April, 1943 
.G. Female Sister November, March, 1938 
(married) 1937 
Sister January, 1938 Active case 
Father April, 1938 January, 
1940 
Brother February, 1939 August, 1941 
Sister December, 1942 March, 1943 


1 From the Fort Greene Health Center, Department of Health, New York City. 
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Date of Present 
Cases Relationship Diagnosis ” Status 


G. Jr. Male Fraternal December, 1942 Active case 
nephew 
S. Male Brother June, 1937 Arrested case 


Others 
K. Female Mother No case, Dec. 
1942 
Aa. Female Sister Unknown 
(married) 
Lo. Male Brother February, 
1920, bron- 
chopneu- 
monia 
X. Male Brother 1921, bron- 
chopneu- 
monia 


V. had returned in 1936 from a CCC Camp in apparent good health to work as a shipping 
clerk. In April, 1937, after a protracted “cold” that did not yield to home medication, 
he consulted a physician who referred him to Kings County Hospital where he was re- 
ported to have tuberculosis. He was later transferred to Sea View Hospital. An X-ray 
report from the latter institution, dated February 16, 1938, reads: “There is extensive 
caseous pneumonic tuberculosis of the left lung with highlights in the upper and lower 
lobes suggesting excavation.” The patient died on July 2, 1938, of tuberculosis with a 


generalized amyloidosis at twenty-six years of age, fifteen months after the first diagnosis. 


F., an unemployed laborer, the first contact examined at a Health Department Clinic, 
was reported as a case of pulmonary tuberculosis in June, 1937. He was hospitalized 
June 18, 1937 to February 12, 1938, and readmitted in August, 1938, remaining until 
February, 1940. After signing his own release on these two occasions, he was finally 
hospitalized in May, 1940 and died the same month of chronic pulmonary tuberculosis 
(III B) and amyloidosis at twenty-six years of age, within three years of the diagnosis. 


G., who had active tuberculosis during the preliminary drafting of this report (January, 
1943), supplied some information of his background. He had been on his own since the 
age of sixteen, joining his family in 1936 to share a small bedroom with F., V. and a 
younger brother, A., sleeping two in a bed. On August 10, 1937, he was reported to 
suffer from tuberculosis by the Department Clinic and was hospitalized in Kings County 
Hospital; he later was sent to Otisville. In July, 1938, he was discharged with a diagno- 
sis of chronic pulmonary tuberculosis II A to continue pneumothorax treatments in the 
out-patient clinic. He attended the pneumothorax clinic irregularly for the next two 
years. Home-visit reports by the nurse, who had the intricate task of following the 
family through a maze of changes of address, are replete with urgent persuasions to have 
additional contacts examined or reéxamined. In June, 1941, G. placed himself under the 
care of a private physician who assumed “the responsibility of examination of contacts 
in a district clinic of the Health Department with a report of findings.”” No contacts 
came to the clinic nor were they examined by the private physician. In May, 1942, G., 
having a positive sputum, was hospitalized with a diagnosis of pulmonary tuberculosis 
III A. He effected his own release ten days later. He was readmitted on November 4, 
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1942 and again left on November 22, against medical advice. In December, 1942, his 
sputum was reported positive by his private physician, who certified “from personal 
knowledge and observation of the patient and home conditions, that all precautions to 
prevent the spread of infection are observed.’’ Nevertheless, after suspicious leads 
from the hospital social service, it was disclosed that about April, 1941 he had ac- 
quired a wife and a step-child. In April, 1942, G. Jr. was born of this union. This 
family of three was sent for examination to the chest clinic. G. was sent to Sea View 
Hospital in December, 1942, where he soon was joined by his infant son. In April, 1943, 
he effected his hospital release to resume private medical care. An acute relapse necessi- 
tated hospitalization on April 10, 1943. He expired at the hospital on April 24, 1943, of 
far advanced pulmonary tuberculosis. 


M.G. had been married and was living in her own home for two years. She had a one 
year old child when she developed pneumonia in the fall of 1937. In failing health, she 
reported to a Health Department Clinic where pulmonary tuberculosis was diagnosed 
on November 4, 1937. The disease was rapidly progressive and death occurred on 
March 18, 1938. Her child is by this time (1943) seven years old and, although not under 
direct Health Department surveillance, has had private medical care. However, an 
attempt is being made to trace this child for follow-up. 


T. had been examined in 1935 in the dispensary of a social agency and was then referred 
for dental and visual correction. She was reported a case of tuberculosis by a Health 
Department Clinic, on January 3, 1938, having been examined as a contact case. On 
October 27, 1938, she was found at home alarmingly ill. Home supervision was arranged 
until she was admitted in December, 1938 to the Brooklyn Thoracic Hospital with a 
diagnosis of chronic pulmonary tuberculosis II A. She remained there until April, 1940, 
when she was discharged to the out-patient clinic for pneumothorax treatments. A pro- 
gression of the lesion to III A and a positive sputum necessitated hospitalization from 
December, 1940 until November, 1941. Again, after a temporary arrest, she entered the 
hospital for the third time. In May, 1943, she was discharged to the out-patient depart- 
ment with a diagnosis of chronic pulmonary tuberculosis II A and right hydrothorax. 


R., the father, had been a seasonal tailor. His emaciation during the later years of his 
life was attributed by the family to his repeated long bouts when he consumed nothing 
but alcohol. Neither he nor his family was aware of his productive cough until the pre- 
vious cases were reported. Despite frequent exhortations to be examined as a possible 
source case, he did not respond until April, 1938, when he reported to a hospital clinic 
where a positive sputum was recorded. He was transferred to a tuberculosis hospital 
on May 24, 1938, and remained there until his death of far advanced pulmonary tubercu- 


losis on January 14, 1940. 


A., a high school student, persistently evaded examination as a contact case until he 
developed a resistant cold with a cough and ensuing poor health. Finally, on February 
28, 1939, he was reported by the clinic as a case of tuberculosis. He consented to hospitali- 
zation on July 16, 1940, at the Brooklyn Thoracic Hospital. He remained there until 
August 26, 1941, when he died of pulmonary tuberculosis III C at the age of eighteen. 


Ag. had always been an undernourished, below-par child. She was examined for this 
condition in 1935 by a private agency. In July, 1937, when she was examined in a 
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Health Department Clinic as a contact case, the X-ray examination disclosed no evidence 
of the disease. Because of a positive Mantoux test and poor nutrition she was sent to a 
preventorium in May, 1940, where she remained till September of that year. The school 
nurse repeatedly advised return to the Chest Clinic. After two years of effort to obtain 
an examination, the girl’s evident illness, combined with pressure from the school nurse 
and truant officer, convinced the mother to seek medical advice. A local hospital clinic 
in December, 1942 referred the girl to our chest clinic where pulmonary tuberculosis was 
diagnosed. She was immediately sent to Brooklyn Thoracic Hospital, where she expired 
in March, 1943, with a diagnosis of pulmonary tuberculosis III C, complicated by tubercu- 
lous enteritis. 


G. Jr. has been referred to in the discussion of his father, G. At eight months of age, in 
December, 1942, he was examined as a contact case to his father. He was diagnosed as 
having active primary tuberculosis and was transferred to Sea View Hospital on February 
16, 1943, where he currently is a patient. 


S. first became known to us in 1943, when we attempted to obtain additional information 
from the uncommunicative mother. This time, too, we first learned of an older married 
daughter. It had been bruited around that a family member was in jail. The Social 
Service Exchange supplied missing links in the family history and through this informa- 
tion we traced him to a state prison hospital. Reports from that institution and Sing 
Sing disclosed that in 1934, on original sentence, he had been physically normal except for 
minor defects. On readmission to Sing Sing, after a parole from March, 1935 to October, 
1936, he was examined in June, 1937 and was discovered to have tuberculosis. He now 
has arrested, moderately advanced pulmonary tuberculosis. 


The mother, a plump, complacent woman had no evidence of tuberculosis when last ex- 
amined-in December, 1942. She is now supported by one son, L., who, though normal on 
examination in September, 1938, refuses additional medical supervision or X-ray examina- 
tion. 


The oldest daughter, married for about fifteen years, has been interviewed and, though 
not now a family contact, has been advised to consult her family physician. She has 3 
children, six to thirteen years of age, who appear well. Her home conditions are quite 
satisfactory. 


The two additonal contacts, G’s wife and her first child were pronounced normal in 
December, 1942 and are receiving the indicated supervision. Up to G’s death, they were 
sharing their three-room basement quarters with L. and his mother. Since then, the 
latter have taken a small apartment to accommodate T. following her discharge from the 
hospital. Official and voluntary agencies have been advised of their physical environ- 
ment and are attempting further improvement. 


DISCUSSION 


Speculation of and inquiry into the various aspects of this family history would 
be of considerable interest, but an involved dissertation would require a more 
comprehensive study than is intended and than available information would 
justify. 
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The high case incidence and mortality in the T. family present an interesting 
study in family tuberculosis. Numerous investigators have found a higher case 
incidence and mortality in familial tuberculosis. McPhedran and Opie (1) 
concluded from a study of 102 clinic families, including Negro and white patients 
of Irish, Italian and Jewish descent, that tuberculosis occurs in “long contact 
household epidemics;” consequently the household unit should be studied and 
given prophylactic care. Frost (2), in a survey of the Negro population in Ten- 
nessee, found a higher attack rate and mortality in family groups than in non- 
family groups. 

Of the 11 members most recently living in the T. household, 9 contracted the 
disease with a fatal outcome in 7 to date. If we include the 3 additional mem- 
bers of G.’s family, we have 10 cases of tuberculosis with 7 deaths. Few in- 
vestigators have described families with a higher prevalence of cases and deaths. 
Haywood, Morriss and Wilson (3) described their family #82 with all members 
infected including both parents who died. The risk of disease to the children 
was especially great with two susceptible and infected parents. 

Factors that have been advanced in explanation of the high tuberculosis case 
rate and mortality in families are the risk incident to exposure and intimate 
contact, and an inherited constitutional susceptibility. These, linked with an 
unfavorable economic and social environment, would seem to account for the 
toll of tuberculosis in the T. family. 

The contagious component of the disease in this family is evidenced by the fact 
that the oldest daughter away from the family for fifteen years is presumably 
free of tuberculosis. She has 4 children and appears well. The oldest son, S., 
no doubt, had contracted the disease in the home prior to the second commitment 
to a penal institution, but had the good fortune to be committed in time for 
early diagnosis and treatment. For those who remained in the household, where 
all factors of a low standard of living operated, the risk from a household contact 
with an open case was very great. The 4 boys occupying a common bedroom 
were all infected, developed the disease and later died. 

With such ubiquitous contagion in the two households, it is interesting that 
3 members of the immediate household are known not to have developed the 
disease. An analysis of the relationship of these to a genetic inheritance suggests 
an additional element of contributory importance. These 3 are not descendants 
of R. the father. The mother, the daughter-in-law and the latter’s child by a 
previous marriage have all been found free of tuberculosis on X-ray examination 
as recently as December, 1942. All of the cases occurring in the two family 
groups are direct descendants of R. Even the grandchild, G. Jr., contracted the 
disease, while his half-sister, exposed to the same active case since the age of 
eighteen months, withstood infection. The resistance of Mrs. T. is in con- 
formance with the findings of Haywood, Morriss and Wilson (3) in that there is 
no striking hazard to the marriage partners. 

Lurie (4), in an experimental study of rabbit groups, demonstrated that a ge- 
netic constitution is evident not only in susceptibility to tuberculosis, but also in 
determining the type and progress of the disease. Thus the rapidly progressive 
and destructive tuberculosis seen here may be attributed to a genetic factor. 
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Unfortunately, a retrospective family history is not available for more complete 
analysis. The specialized studies of Kallmann and Reisner (5) in the field of 
family tuberculosis by the ‘‘twin method” point to a strong positive correlation 
between tuberculosis and blood relationship to a tuberculous index case. 

The social picture has been described and is self-explanatory. Mass X-ray 
surveys of relief recipients as described by Barnard (6, 7) were productive of 
finding early cases among such persons. Edwards (8), in describing the extensive 
case-finding surveys conducted by the Bureau of Tuberculosis of the New York 
City Department of Health, states that “there can be no question as to the 
soundness and advisability for the expenditure of public funds for this purpose.” 
Edwards (9) further indicates that, of the groups studied, the adult of the low 
income and social level presents a most practical and productive source of new 
cases. Thus far, practical considerations have precluded the examination of 
a vast number of these persons. 

Stewart (10) concludes in a survey of household groups that ‘“‘physicians can 
make an important contribution to the control of tuberculosis by including 
tuberculosis surveys and follow-up studies in their private practices.” The 
private physician, undertaking supervision of the tuberculous case, should have 
a public health indoctrination. He should be apprised of previous Health De- 
partment experience with the case and the family. In New York City, the 
private physician has at his disposal the chest consultation service for private 
patients who are unable to pay for chest X-ray films. 


SUMMARY 


1. A family group consisting of two parents, their 12 children and the wife, 
step-child and child of one of the sons is described because of the high case 
incidence and mortality of tuberculosis among them. Ten members of the 
family were diagnosed as having tuberculosis. Seven have since died of the 
disease. Of the 3 surviving cases, one came under treatment in a state prison, 
one was diagnosed as an infant and one now has advanced disease. 

2. Contributory factors of poverty, ignorance, delayed medical counsel, re- 
calcitrance and poor coéperation all operated prominently. 

3. The contagious factor alone does not explain the dissemination of the 
disease in this family. The 10 cases were all genetically related, including the 
father, his 8 children and one grandson. The 3 contacts, not lineal descendants 
of the presumable source case, R., did not contract the disease. 

4. Early case-finding, supervision and acceptance of advice by the members 
of the family might have averted the extension of the disease and the family 
depletion. Effective control of such public health problems demands codpera- 
tive organization and functioning of all allied forces concerned in the offensive 
against this disease. 


SUMARIO 


1. Deseribese, debido a la elevada incidencia de casos y mortalidad tuber- 
culosas, un grupo familiar compuesto de dos padres, los 12 hijos y la esposa, 
hijastro e hijo de uno de los hijos. En 10 miembros de la familia se hizo el 
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diagnéstico de tuberculosis y desde entonces, siete han muerto de la dolencia. 
De los tres enfermos supervivientes, uno recibié tratamiento en una c4rcel, en 
uno se hizo el diagnéstico cuando era lactante, y uno se encuentra ahora en el 
periodo avanzado del mal. 

2. Los factores contribuyentes de la pobreza, la ignorancia, la asistencia 
médica tardia, la terquedad, y la falta de cooperacién, todos desempefiaron un 
papel sefialado. 

3. El factor del contagio no explica por si solo la diseminacién de la enferme- 
dad en esta familia. Todos los 10 casos se encontraban genéticamente en- 
lazados, comprendiendo el padre, los 8 hijos y el nieto. Los 3 contactos, que no 
eran descendientes directos del presente caso primario R., no contrajeron la 
dolencia. 

4. El descubrimiento temprano de los casos, la vigilancia y el cumplimiento 
de los consejos ofrecidos, por los miembros de la familia, tal vez hubieran im- 
pedido la propagacién del mal y la destruccién de la familia. La lucha efectiva 
contra estos problemas sanitarios exige una organizacién cooperativa y fun- 
cionamiento al unfsono de todas las fuerzas interesadas en la ofensiva contra la 
dolencia. 
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MYASTHENIA GRAVIS! 
A Case Complicating Pulmonary Tuberculosis with Artificial Pneumothorax 
EMIL ROTHSTEIN anp HUBERT B. PIRKLE 


Myasthenia gravis is being recognized as a disease of considerable frequency 
(10). We have not found any previously reported case of its occurrence in a 
patient with pulmonary tuberculosis. A respiratory crisis occurring during pneu- 
mothorax therapy, with dyspnoea and cyanosis, gave rise to a unique problem 
in differential diagnosis. 


Case Report 


M. E. N., female, unmarried school teacher, born May 23, 1914. Pulmonary tuber- 
culosis was diagnosed by X-ray examination in February, 1942. As no response to bed- 
rest was noticed after three months, right artificial pneumothorax was started May 10, 
1942. She was admitted to the Indiana State Sanatorium in October, 1942 because of 
inadequate collapse, positive sputum and clinical evidence of bronchial tuberculosis. The 
tuberculosis problem was handled by pneumonolysis which resulted in a satisfactory 
selective collapse with negative sputa, including gastric lavages and sputum cultures, 
and by repeated bronchoscopy. Tuberculosis of the right main bronchus was found 
present and responded fairly well to applications of 30 per cent silver nitrate by bronchos- 
copy, with residual stenosis but apparent subsidence of her active lesion. 

On February 12, 1943, after sputum conversion had been achieved, she complained of 
a weakness of the right arm, particularly after writing or combing her hair. She also 
had some paraesthesia of the left upper arm. Examination revealed extensor paresis of 
the right wrist with wrist drop, and hyperaesthesia of the left shoulder region. Detailed 
questioning also elicited some recently acquired difficulty in speech (which she called 
“lisping’”’) which was corroborated by the patient in the next room, and a ‘‘droopiness”’ 
of the lids, not observed by anyone else. Misled by the hyperaesthesia of the left shoul- 
der (never satisfactorily explained) and the patient’s reputation as “neurotic,” a definite 
diagnosis of myasthenia gravis was not made, although entertained. 

These symptoms showed a temporary remission after a stricter rest regimen. On 
March 11, 1943 painless dysphagia was complained of; a previously scheduled bronchos- 
copy revealed no abnormal findings the next day. The dysphagia persisted and on 
March 13, 1943, 0.5 mg. of prostigmin methylsulfate was given hypodermically with 
complete temporary remission. Unfortunately this result was not reported until the 
following day and therefore the proper conclusions were not drawn from it. The dys- 
phagia returned and was associated with nasal regurgitation; for more adequate alimenta- 
tion a nasal tube was passed into the stomach and intravenous glucose solution admin- 
istered. She became progressively weaker during the day with profound general weakness, 
dyspnoea and cyanosis, and great difficulty in expectorating. Fluoroscopy was per- 
formed with the thought in mind of sudden atelectasis or spontaneous pneumothorax. 
The respiratory movements, both phrenic and intercostal, were so slight as to be almost 
invisible. Dyspnoea and cyanosis were well marked. Deflation of 700 cc. of air was 
performed with some relief. At this point questioning elicited the effect of the previ- 


1From the Indiana State Sanatorium, Rockville, Indiana. 
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ously administered prostigmin and this was resumed, 0.5 mg. every three hours, with 
rapid passing of the crisis. 

On the following day a thorough reéxamination was performed. After being without 
prostigmin for about six hours she presented: (a) normal sensorium, (6) normal reflexes, 
(c) dysphagia with nasal regurgitation, diplopia, dysarthria (relieved by rest), (d) marked 
weakness of her back, neck, abdominal muscles, etc., (e) as studied by fluoroscopy, ex- 
tremely limited respiratory movements bilaterally, including both costal and phrenic 
movements, (f) rapid fatigue upon clenching and unclenching the fist (maximum, 40 
times). Twenty minutes after 0.5 mg. of prostigmin methylsulfate she could sit and 
stand without assistance and clench her fist, with little or no fatigue after 100 times. 
Her dysphagia, diplopia, etc. disappeared. These findings seemed to make a diagnosis 
of myasthenia gravis certain. 

The prostigmin effect increased so that she was soon quite comfortable with three 
injections daily. Oral ephedrin sulfate was administered but produced no increase in 
her strength. An interesting side effect was a decrease in her wheezing and difficulty in 
expectoration, apparently due to the ephedrin; these symptoms were probably due to 
her tuberculous stenosis of the right main bronchus. Oral prostigmin bromide was sub- 
stituted for the parenteral administration after five days; one tablet (15 mg.) every three 
hours was given at first and the intervals lengthened, a maintenance dose of 4 tablets daily 
being reached. On this dosage she felt almost normal in strength and continued so for 
four months. On July 12, 1943 she developed a sudden relapse, with diplopia, dysphagia, 
dysarthria and marked weakness, particularly of the head, neck and back. She responded 
fairly well to hypodermic use of prostigmin methylsulfate and later to oral use of 30 mg. 
of the bromide every three hours. This represented an increase of several hundred per 
cent over her previous dosage. Artificial pneumothorax was continued as a selective col- 
lapse with negative sputa on smear and culture. 


DISCUSSION 


The fundamental cause of myasthenia gravis is unknown. Some cases have 
been associated with, and are apparently due to, thymic tumors; marked im- 
provement has been reported after removal of the tumor in a few cases (7). 
Other cases have been associated with hyperthyroidism. The vast majority 
are of unknown aetiology. The disease is one affecting the neuromuscular 
junctions of the voluntary nerves. Normally the acetylcholine liberated at the 
neuromuscular junction is destroyed by cholesterase. The rate of destruction 
is apparently much accelerated in myasthenia gravis. In the physiological op- 
posite to this illness, myotonia congenita, the acetylcholine is destroyed more 
slowly and muscle spasm is the result. Although acetylcholine is liberated 
from the nerve endings of the parasympathetic nervous system, there is no 
evidence of any clinical phenomena affecting the parasympathetics in cases of 
myasthenia gravis. Certain drugs act apparently directly upon the neuromus- 
cular junction and the minute amount of chemicals liberated there. Of partic- 
ular concern are prostigmin and quinine. The former retards the destruction 
of acetylcholine and the latter accelerates it, thus respectively decreasing or 
increasing the symptoms of myasthenia gravis. 

Symptomatology: Muscular weakness, particularly of those muscles used most 
often, characterizes the symptomatology of this disease. The arms and legs 
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are usually not the first to be involved but rather those in constant movement 
or in a high degree of tone, such as the facial, laryngeal and ophthalmic mus- 
culature (12). 

One thus usually encounters, as early symptoms and signs, diplopia, ptosis, 
fatigue during prolonged speech, dysphagia, drooping of the corners of the mouth, 
etc. The onset may have almost any degree of acuteness or chronicity (6). 
In the case reported, weakness of the right arm during letter writing (one of the 
few occupations open to a bed-patient in a tuberculosis sanatorium), ptosis and 
dysarthria were first complained of. A characteristic feature in addition to 
weakness is rapid fatigue, also noted here. 

The disease usually pursues a chronic course, ending fatally in most cases 
after a few months or years. Death is usually due to respiratory muscular 
fatigue or to pneumonia resulting from aspiration of food or secretions. In 
our patient this termination was only narrowly avoided. Some patients have 
lived several years with prostigmin therapy; this drug is too new for any accu- 
rate estimation of the life span with its use. 

The disease may occur at any age; a number of cases have been reported in 
children (5). One case occurred in a newborn child of a myasthenic mother (9). 
Pregnancy may take place normally in some patients with myasthenia gravis 
(11). Spontaneous remission has been reported in a number of cases, but 
the duration is not stated (10). 

Diagnosis: This is dependent upon the presence of muscular weakness, and 
a correct analysis of the cause and nature of the weakness, particularly in re- 
lation to its response to prostigmin. If the weakness is objective, a diagnosis 
is very easy once myasthenia gravis is suspected, as there is apparently no other 
disease -which combines the three features of muscular weakness, aggravation 
by quinine and improvement by prostigmin. Hysteria would be the only con- 
fusing condition meeting these criteria. The following procedure is recom- 
mended : 

(1) Note the amount of muscular disability before treatment. Depending 
upon the presenting symptoms one may measure leg lifting (perhaps against 
resistance), stair climbing, sitting up from a lying position, ability to execute 
facial movements or any other set of muscular movements which may be im- 
paired. Unusually rapid fatigue, rather than paresis, should be looked for. 

(2) Note the same findings one-half hour after an injection of prostigmin. 
We used 0.5 mg. of the methylsulfate with striking improvement. In some 
cases a special diagnostic ampule is needed (containing 1.5 mg. prostigmin 
methylsulfate and 0.6 mg. atropin sulfate; the atropin is added to counteract 
the powerful parasympathomimetic effect of the prostigmin, particularly on 
the bowel). 

(3) When #2 above gives equivocal results, quinine sulfate orally is effective 
in increasing the symptoms (1, 2,3, 4). It can be used safely only in mild cases. 
At the Mayo Clinic three doses of quinine sulfate, 10 grains each, at two hour 
intervals, are administered. Prostigmin neutralizes the quinine effect. Qui- 
nine was not used in our case. 
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(4) In case of doubt (when hysteria is suspected) the same tests are repeated, 
using inert oral and hypodermic medication. 

Therapy: Treatment is based upon the use of prostigmin (10). The drug 
reénforces the naturally produced acetylcholine at the neuromuscular junction. 
Some patients need a little of it daily, others only during a crisis and still others 
require it in large daily doses. It may be given intramuscularly (as the methyl- 
sulfate, 1:2000 or 0.5 mg. in 1 cc. ampules) or by mouth (as tablets of prostig- 
min bromide 15 mg. tablets or in solution). There is no standard dosage. The 
case reported here at first required 0.5 mg. doses parenterally every few hours, 
gradually decreased to three daily doses. Oral medication was then sub- 
stituted, 60 mg. daily. After five months she relapsed, needing 150 to 180 mg. 
orally of the bromide daily, and often one injection at night, as well. The 
effective relief varied from two to six hours. It started in ten to fifteen minutes 
after the injection and was optimal in twenty to thirty minutes; with oral ad- 
ministration it was first noted in twenty to thirty minutes and was optimal in 
one hour. Each case must be treated individually to determine the optimal 
maintenance dosage. 

The total amount of prostigmin bromide given in our patient was 180 mg. 
daily, even after her relapse. A case of bromidism due to prostigmin bromide 
has been reported (8) in which the dosage was little if any greater. However, 
such a complication must be looked upon as a form of idiosyncrasy, since the 
total amount of bromide is not great. 

Other drugs have been used, either along with or instead of prostigmin. 
Aminoacetic acid was heralded some ten years ago as a valuable therapeutic 
aid but recent studies indicate that its effect is very limited. Ephedrin and 
potassium chloride have been used with some success (10) as adjuncts to pro- 
stigmin. One article (7) on the use of guanidine hydrochloride (in a dosage of 
10 to 30 mg. per kilogram daily, orally or intravenously) recommended it as 
equal or superior to prostigmin but subsequent reports apparently ignore it. 
The only one of these which we used was ephedrin sulfate; no change was noticed 
during its administration. 

Remarks: In a tuberculosis hospital any patient receiving pneumothorax ther- 
apy who develops dyspnoea and cyanosis is naturally assumed to be suffering 
from some mechanical disturbance of respiration secondary to the treatment. 
Occurring soon after a bronchoscopy the additional factor of complete obstruc- 
tion being superimposed upon a partial stenosis was also entertained. Fluo- 
roscopy revealed almost imperceptible motion of the ribs and diaphragms during 
respiratory effort. While such a differential diagnosis is unlikely to present 
itself again, the details of this case may assist the next time it arises. 


SUMMARY 


A case of pulmonary tuberculosis with artificial pneumothorax is presented, 
in whom myasthenia gravis arose as a complication. 
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SUMARIO 


Preséntase un caso de tuberculosis pulmonar en que se utilizé el neumotérax 
terapéutico y surgid como complicacién una miastenia grave. 
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AMERICAN TRUDEAU SOCIETY 
Report of the Illinois Trudeau Society 
Dr. L. L. Collins, Secretary-Treasurer 


The first annual meeting of the Illinois Trudeau Society was held in Decatur 
at the Macon County Tuberculosis Sanatorium on November 12, 1943. This 
meeting was held in conjunction with the Macon County Medical Society. 

The program started with clinic at the Macon County Sanatorium at eight 
in the morning, at which time Doctor Loewen demonstrated pneumothorax 
refills and pleural aspirations and discussed the indications and contraindications 
for pneumothorax, including the likely complications that might occur. 

At nine o’clock Doctor Van Hazel performed a pneumonolysis and demon- 
strated the technique he uses and discussed the indications and contraindications 
for this type of collapse therapy. Many of the men had an opportunity to look 
through the thoracoscope and note the change in the position of the lung before 
and after he cut the adhesions. 

Doctor Holinger discussed the indications and contraindications for bronchos- 
copy. He demonstrated his discussion by bronchoscoping 6 different cases for 
various indications. 

At the same time, in another operating room, Doctor Van Hazel performed a 
first-stage thoracoplasty on 2 patients. The indications and contraindications, 
etc. for thoracoplasty were included in this demonstration. 

At one o’clock the out-of-county guests were treated to a luncheon by the 
Macon County Sanatorium Board. About fifty guests were present for this 
luncheon. 

At 2:00 p.m. the group reassembled with about sixty present. Doctor Loewen 
opened a discussion of nontuberculous diseases of the chest and presented several 
cases. 

Doctor Holinger presented a photochrome picture of bronchoscopy, demon- 
strating the effects of various objects in the trachea and bronchi and the lesions 
that they sometimes produce. He also discussed bronchoscopy in cancer of the 
lungs and mediastinal tumors. This: was followed by a discussion by Doctor 
Van Hazel on the same subject from the surgeon’s point of view. Doctor Loewen 
then presented pulmonary cases and these were discussed by the members pres- 
ent. Various recommendations for therapy in particular cases were discussed 
and then Doctor Loewen demonstrated the procedure that was carried out at the 
Macon County Sanatorium and showed the results obtained from the thera- 
peutic procedure. 

The annual business meeting of the Illinois Trudeau Society was then held. 
The following five doctors were admitted for membership: 

Dr. F. M Meixner, Peoria Dr. J. C. Redington, Galesburg 


Dr. David L. Murphy, Dixon Dr. P. J. McDermott, Kewanee 
Dr. W. R. Young, Geneseo 
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The Nominating Committee then presented the following slate which was 
unanimously accepted by the members present: 


Dr. Richard Davison, Chicago—President 

Dr. W. J. Bryan, Rockford—President-Elect 
Dr. D. F. Loewen, Decatur—Vice-President 
Dr. L. L. Collins, Ottawa—Secretary-Treasurer 


Two members were elected to the Executive Committee: 
Dr. Robert H. Hayes, Chicago Dr. Charles K. Petter, Waukegan 


The group then returned to the Orlando Hotel. The members were enter- 
tained at a cocktail party in the late afternoon and a dinner later in the evening 
by the Macon County Sanatorium Board. 

Dr. Frederick Tice of Chicago then gave a very excellent discussion on Virus 
Pneumonia. This was followed by a paper by Dr. L. L. Collins on Tuberculosis 
and the Practicing Physician. 

The meeting was adjourned at 10:00 p.m. 

If there is any further information concerning this meeting that you would 
like, please feel free to write me. 
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PRELIMINARY MEDICAL PROGRAM 


Joint Annual Meetings 
National Tuberculosis Association—40th Annual Meeting 
American Trudeau Society——39th Annual Meeting 
National Conference of Tuberculosis Secretaries——20th Annual Meeting 
CHICAGO, ILLINOIS—-MAY 9-12, 1944 


Mississippi Valley Conference on Tuberculosis—31st Annual Meeting 
Chicago, Illinois—May 9-10, 1944 


Southern Tuberculosis Conference 
Chicago, Illinois—May 9, 1944 


All meetings will be held at the Hotel Stevens. 


The Bulletin of the National Tuberculosis Association for April, 1944 contains additional 
details on the program, including the Public Health Section and the Mississippi Valley 
Conference on Tuberculosis. 


Wednesday, May 10 
9:30 a.m. 


Grand Ball Room 
Presiding: Joun B. BARNWELL, M.D., Ann Arbor, Mich. 
Business Meeting, including reports of the following standing and special Committees: 
Clinic Procedure 
Coexistent Syphilis and Tuberculosis 
Cooperation with American Board of Internal Medicine 
Hospital Personnel 
Medical Advisory Committee on Health Education 
Medical Information 
Medical Program 
Membership 
Nominations 
Policy 
Postgraduate Medical Education 
Rehabilitation 
Sanatorium Planning and Construction 
Standard Laboratory Procedure 
Therapy (The report of this Committee will include an evaluation of the present 
status of chemotherapy for tuberculosis) 
Tuberculosis in Industry 
Tuberculosis Sanatorium Standards 
Undergraduate Medical Education 
X-ray Apparatus and Technique 
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H. Sruart Wiis, M.D., President, Mississippi Valley Trudeau Society, North- 
ville, Mich., Chairman 
Loren L. Couiins, M.D., President-Elect, Mississippi Valley Trudeau Society, 
Ottawa, Ill., Vice-Chairman 


The Significance of Tubercle Bacilli in Pulmonary Secretions and Tissues 
Tubercle Bacilli in Sputum and Tissues as Related to the Allergic State of the Patient 
C. Evcene Wooprurr, M.D., Northville, Mich., and W. L. Brosrus, M.D., 
Detroit, Mich. 
Significance of Tubercle Bacilli in Fasting Gastric Contents 
Davin D. Fetp, M.D., Milwaukee, Wis. 
The Demonstration of Tubercle Bacilli in an Employee Group with Clinically In- 
active Pulmonary Tuberculosis 
M. M.D., Mount McGregor, N. Y., and Apa Rep, 
M.D., New York, N. Y. 
Studies on Tuberculous Bacillemia 
Joun S. Howe, M.D., Richmond, Va. 
Suggested Procedures for the Evaluation of Chemotherapeutic Agents in Treatment of 
Clinical Tuberculosis 
H. Corwin Hinsnaw, M.D., anp Wiiu1aM H. Fetpman, D.V.M., Rochester, Minn. 


8:00 p.m. 

General Meeting of the National Tuberculosis Association............. Grand Ball Room 
Report of the Committee on Nominations, by Vicror 8S. Ranpotpx, M.D., Phoenix 
Award of the Trudeau Medal, by Jonn ALEXANDER, M.D., Ann Arbor 
Address of the President, by Lewis J. Moorman, M.D., Oklahoma City 
Report of the Executive Office, by KenpaLt Emerson, M.D., New York 


Thursday, May 11 
9:30 a.m. 


Joun ALEXANDER, M.D., Ann Arbor, Mich., Chairman 
Ricuarp Davison, M.D., Chicago, Ill., Vice-Chairman 


Surgical Treatment of Tension Cavities in Pulmonary Tuberculosis 
HerBert C. Maier, M.D., New York, N. Y. 
Flap Drainage of Tuberculous and Nontuberculous Intrapulmonary Cavities 
E.orsser, M.D., W. L. M.D., anp Sipney J. Sarpman, M.D., San 
Francisco, Calif. 
The Place of Pulmonary Resection in the Treatment of Tuberculosis 
Ricuarp H. Overnoit, M.D., anp Norman J. Witson, M.D., Brookline, Mass. 
Closure of the Bronchus following Pneumonectomy and Lobectomy 
Joun C. Jones, M.D., Los Angeles, Calif. 
Injuries of the Thorax Observed in Battle Casualties 
Lt. Commander Rosert B. Brown, M.C., U.S.N.R., and Captain L. K. Ferguson, 
M.C., U.S.N.R. 


12:15 p.m. 
Mississippi Valley Trudeau Society, Luncheon Meeting.................. West Ball Room 


2:00 p.m. 
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Medical Section Grand Ball Room 
J. Burns Amperson, M.D., New York, Chairman 
Jutius L. Witson, M.D., New Orleans, La., Vice-Chairman 


The Effect of Surgical Collapse Therapy on Pulmonary Function 
Georce W. Wricat, M.D., Trudeau, N. Y. 
Respiratory Physiology: A Clinical Appraisal of Its Usefulness and Limitations 
H. McLeop Riaerns, M.D., anp ANDRE CouRNAND, M.D., New York, N. Y. 
Transient Focal Pulmonary Edema 
CaR.LETON B. Petrce, M.D., Montreal, Canada 
The Indispensability of Routine X-ray Examinations of the Chest in a General Clinic 
Rosert G. Biocn, M.D., anp B. Tucker, M.D., Chicago, III. 
Roentgen Observations on Chronic Cor Pulmonale 
Leo G. Rieter, M.D., anp Georce Hieains, M.D., Minneapolis, Minn. 


Medical Section North Ball Room: 


Diagnostic and Therapeutic Clinical Conference 
Conducted by Joun H. Sxaviem, M.D., Cincinnati, Ohio 


Friday, May 12 
9:30 a.m. 


Joint Session, Medical and Public Health Sections Grand Ball Room 
Tuberculosis and War 
(speakers to be announced) 


General Meeting Grand Ball Room 
Brief talks by the incoming Presidents of the National Tuberculosis Association, the 
American Trudeau Society and the National Conference of Tuberculosis Secretaries 


2:00 p.m. 
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AMERICAN TRUDEAU SOCIETY 
Report of the Committee on Therapy 


Dr. H. Corwin Hinshaw, Chairman 
Dr. Kirby S. Howlett, Jr. Dr. John N. Hayes 
Dr. T. N. Rafferty Dr. John C. Jones 
Dr. Andre Cournand Dr. John Steele 


The Committee on Therapy of the American Trudeau Society (Medical Section 
of the National Tuberculosis Association), in session March 17 and 18, 1944, 
at Chicago and Waukegan, Illinois, has reviewed information so far made 
available to it on the effects of Promin, Diasone, Promizole, diaminodipheny]l- 
sulfone and some related drugs upon previously established experimental tuber- 
culosis in guinea pigs. It has also reviewed the very limited amount of roent- 
genological and clinical data from one institution so far made available regarding 
patients treated with one of the drugs, viz. Diasone. On the basis of these data 
the following statement has been authorized: 

Promin, Diasone, Promizole and certain related compounds appear to possess 
in varying degree the striking ability to restrain the development of experimental 
tuberculosis in guinea pigs. It is recognized that experimentally induced tuber- 
culosis in guinea pigs offers many contrasts with clinical tuberculosis in human 
beings, even though the causative organism is the same. 

It is the opinion of the Committee that the clinical and roentgenological data 
so far made available to the Committee on the action of Diasone in human 
tuberculosis is as yet inadequate both quantitatively and qualitatively to permit, 
even tentatively, a positive evaluation of its curative effects upon tuberculosis 
in humans. The Committee believes that there is, at this time, no adequate 
basis for the optimistic implications of the magazine articles or of the releases 
to the press which are now so well known to both the profession and public. It 
is believed, on the contrary, that such implications are distinctly unwarranted 
and not in accord with the clinical evidence which has been reviewed by the 
Committee. The Committee regrets exceedingly that the magazine articles 
mentioned previously were published in spite of efforts on the part of both the 
Committee and the clinician quoted to stop their publication. 

Until controlled studies of adequate scope have been reported it is recom- 
mended that none of these drugs be used for treating tuberculous patients except 
under conditions which will appreciably add to our knowledge of their clinical 
action, and in the presence of adequate facilities to protect patients effectively 
from their potentially serious toxic effects. Patients and physicians must also 
be reminded of the provisions of the federal regulations which prohibit the dis- 
tribution of a drug in the experimental phase of development to other than re- 
search institutions to which the material is assigned by the manufacturer for 
either laboratory or clinical investigation. The Committee is informed that 
other clinical investigations are now in progress, and it is the expressed opinion 
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of the Committee that such further well controlled clinical investigation is dis. 
tinctly desirable. 

Any use of chemotherapeutic agents, including Diasone, in the treatment of 
tuberculous patients must, therefore, be regarded as purely a project in clinica] 
investigation. It must be again emphasized that such use is not without hazard 
and that the roentgenological and clinical evidence reviewed by the Committee 
gives no justification at this time for any attitude concerning the value of these 
drugs in patients other than one of critical interest. 
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ANNOUNCEMENT 


To the Heads of Departments of Tropical Medicine in Medical Schools of the 
United States and Canada 


The group of workers studying fungus infections at Duke University has 
received a grant from the AMERICAN FouNDATION OF TRopIcAL MeEpIcINE for 
the purpose of acting as a diagnostic and registry centre for fungus diseases 
of man. 

The service may be outlined as follows: 

(1) Identification of fungi already isolated from patients suspected of having 
| fungus disease. 

(2) Pathological study and registry of biopsy and autopsy materials from 
patients suspected of having fungus infection. (N.B. This is not to conflict 
with the diagnostic and registry services maintained by the several branches of 
the armed forces.) 

(8) A complete set of cultures of pathogenic fungi will be sent on request 
to any medical school for use in teaching courses in tropical medicine. To guar- 
antee arrival of the fungi in proper state for study, it is necessary that requests 
for this material be sent at least one month prior to the time that the cultures 
will be necessary for demonstration. 

By special arrangement: 

(a) Serological tests will be done in certain of the fungus infections. 

(b) Vaccines for skin testing and therapeutic use in certain of the fungus 

infections will be sent upon request. 


Specimens for pathological study should be sent to Dr. Roger D. Baker, Duke 
Hospital, Durham, North Carolina. All other requests will be handled through 
the office of Dr. D. T. Smith, Duke Hospital, Durham, North Carolina. 
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NOTICE 


Since human pathological material showing disease due to fungi is comparatively 
rare I should be greatly pleased to receive any such materials removed by biopsy 
or at autopsy, in the form of microscopic sections, paraffin blocks or fixed tissues, 
Whenever possible, cultures of the fungus should be sent also, as well as clinical 
data and photographs. But, since my chief interest is the morbid anatomy and 
histopathology of fungus diseases, I should like such material in the absence of 
accessory material. A definite aetiological diagnosis may, however, be impos- 
sible in the absence of culture. 

A report of my studies will be sent without charge to the contributor, but 
rapidity of report cannot be guaranteed. 


Rocer D. Baker, M.D. 
Duke Hospital 
Durham, North Carolina 
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